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IMPROVES KNIFE-GBIHDING MACHINE- 
This machine is entirely different in construction and 
mode of operation from any other automatic apparatus here- 
tofore made for similar purposes. On knife sharpening ma- 
chines where the grinding is done on the periphery of the 
wheel or stone, the beveled edge of the knife must ne- 
cessarily be concave, and in shape exactly the reverse of a 
section of ihe periphery of the wheel of like width, and as 
the wheel becomes smaller by use, the knife edge is ground 
more and more concave until the wheel becomes too small, 
and a new one is necessary. After the substitution and 
at the first grinding, each knife is changed back to the 
shape it had when the former wheel was new,so that more is 
taken from the edge of the blade than is needed to sharpen it. 
This machine is claimed to overcome all the disadvantages 
described, and the wheel is in the form of a hollow cylinder 
or shell, and, the grinding being done on its edge, it simply 
grows shorter as it wears away without decreasing in diame- 
ter. Another decided advantage possessed by this machine 
is that the wheel used is only nine inches in diameter, while 
the wheels grinding by the periphery are usually from 
twenty to thirty inches, and hence are more expensive. The 
following is a duocription of the machine and its mode of 
operation : 

A is a cup-shaped emery wheel,across the projecting edges 
of which the knife passes during the process of grinding. 
B is a truck or way block on which the bed, C, carrying the 
knife holder, is reciprocated by means of a rack and re- 
versing gear, similar to that of an iron planer. D is the 
knife holder, adjustable on bearing so as to give any degree 
of bevel required for the edge of the knife. E and F are 
respectively a slotted handle and stand connected by a bolt 
and hand nut, which admit of the knife holder being held in 
any required position and also serve as a gage for retir- 
ing it to the same position after it has been loosened for any 
purpose. At G are two hinged gages, one on each side, for 
setting the knife by its edge, bringing the edge exactly to 
the same position on the wheel. H is simply a shaft and 



hand wheel, connecting the feed screw so that both ends of 
the knife holder are fed up simultaneously. 

When it is desired to grind a perfectly flat bevel,the track 
is set so that the knife will strike both sides of the wheel. 
If it is desired to grind the edge concave.the track is placed 
so that the knife will strike but one side of the wheel. The 
more the track is set out of line, the more concave the knife 
will be ground. When once set, the machine will grind all 
knives to exactly the same shape until it is changed. Means 
are provided for setting the angle of the track so as to give 
a flat or concave bevel as may be desired. 

For further particulars, address the Northampton Emery 
Wheel Company, Leeds, Mass. 

c m <i> — 

Bronze Statue of Daniel 'Webster. 

On Saturday, November 25, the colossal statue of Daniel 
Webster was unveiled in Central Park, in this city. It is 
the gift of Gordon W. Burnham to the city, was modeled 
in Florence by Thomas Ball, and cast in bronze at Munich 
by Muller. Its hight is fourteen feet, and its weight six 
tuns. The pedestal is of Quincy granite, twenty feet in hight 
and a hundred and nineteen tuns in weight, and is of itself 
a symmetrical and handsome monument. The artist has pro- 
duced a wonderful likeness of the deceased statesman, and 
has delineated very powerfully all that grace, dignity, and 
force which characterized the living Webster. Mr. Burn- 
ham has always maintained the greatest admiration for the 
genius of the great Webster, to whose memory this statue 
is dedicated. This last contribution U the second expensive 
bronze statue which, through the liberality of our wealthy 
citizen, G. W. Burnham, ornaments our beautiful park. 
* n > m 
New Alloy*. 

Mr. P. M. Parsons, of Blackheath, England, a well 
known inventor of alloys, has lately patented in that coun- 
try a new series of compositions obtained by mingling spie- 
geleisen, or some other form of carburet of iron mixed with 
manganese, with bronze, brass, and yellow and Muntz metals. 



The advantages claimed are greater homogeneity, hardness, 
strength, and closeness of texture. 

The ferromanganese, used to mix with gun metal, contains 
from 10 to 40 per cent of metallic manganese; with brass al- 
loys, 5 to 20 per cent of same; and with bronze alloys, the 
proportion lies between the above according to the propor 
tions of tin and zinc employed. To prepare ferromangan- 
ese containing a given amount of metallic manganese, the 
inventor melts rich ferromanganese, containing up to 70 per 
cent, in a crucible under powdered charcoal, and with a 
quantity of the purest wrought iron scrap. Thus, suppos- 
ing it is desired to employ a ferromanganese to mix with 
any of the alloys containing 20 per cent of manganese, a ferro- 
manganese containing 60 per cent of metallic manganese 
and, say, 1 per cent of silicon, is melted with wrought iron 
scrap, in the proportion of 100 of ferromanganese to 200 
scrap. Then a ferromanganese containing 20 per cent of 
metallic manganese will be obtained, in which there is only 
one third of 1 per cent of silicon. 

Dry sand or loam molds are recommended for casting. 

Metal molds render the alloy somewhat harder and closer in 

texture. 

■«<«»■» 

To Detect Gas Pipe Leaks. 

It is usual to detect gas escapes by applying a lighted ta- 
per or candle to the suspected place of leakage. This is dan 
gerous, and many explosions have thus been occasioned. A 
safer mode is as follows : Mix dark soap and water in the 
proportion of 2 lbs. of the former to 5 or 7 pints of the lat- 
ter. The sticky paste or liquid so obtained is ready to be 
applied by the brush to the gas pipe, when, if an escape is 
taking place, bubbles will readily be seen on the liquid; 
thus the positions of the gas escapes are indicated without 
any danger. 

m <i» — 

Monet. — In order to guard against the possibility of loss 

through the mails, we advise our subscribers to send their 
money either in postal money orders, bank checks, or drafts. 
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The success of the Scientific American Supplement 
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beyond our anticipations, that we shall continue its publi- 
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to the programme and plans which we have in hand for ren- 
dering both Scientific American and Supplement indis- 
pensable to workers in every branch of art, of industry, and 
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peruse them both on file in any working men's reading room 
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in the world. 
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C0L0E BLINDNESS AND ITS BEMBDY. 

The name of color blindness has been given to an affec- 
tion of the eye which renders it insensible to certain colors, 
whether they arise from the decomposition of the solar 
rays, or from artificial pigments, or from the action of na- 
tural bodies upon light. In 1855 Dr. George Wilson, of 
Edinburgh, published a short volume on this subject ; and 
before considering the latest scientific views thereon, it 
will be well to sum up his investigations, which are proba- 
bly among the most extended and complete hitherto made. 
He tells us that in England one person out of every 18 is 
color blind, basing his statement upon personal examination 
of over a thousand persons. Color blindness, he says, is 
moreover hereditary, and affects males more than females, 
and people of all habits alike. Three forms of the malady 
are recognized. 1. Inability to see any color but black and 
white or light and shadow, a highly colored picture ap- 
pearing like a mezzotint engraving. 2. Inability to distin- 
guish browns, grays, and neutral colors. 8. Inability to dis- 
tinguish between red, blue, and yellow, and green, purple, 
orange, and brown. The first of these varieties is very rare. 
In the second variety, the mere shades of the more compound 
colors, such as browns, grays, and neutral tints, are alone 
mistaken. The third is the most common; and on an aver- 
age 1 person in 55 confounds red with green, 1 in 60 brown 
with green, and 1 in 46 blue with green. Bed and green are 
the two colors which the color blind are least able to appre- 
ciate; and it is one of the most ordinary occurrences in 
connection with the defect that a person seeing a scarlet 
verbena in full blossom.cannot detect.at a little distance.any 
difference in color between leaves and flowers, nor can he per- 
ceive any contrast of color between ripe cherries and the 
foliage of the cherry tree. 

Dr. Wilson says that no satisfactory explanation of the 
phenomena of color blindness has ever been propounded ; but 
he wrote 21 years ago. The labors of Helmholtz, and more 
recently of Von Bezold, have since solved many of the most 
difficult optical problems. In Professor Von Bezold's new 
work on the " Theory of Color."* color blindness and its 
causes are fully considered. 

Physicists, even before the time of Newton, assumed the 
existence of three fundamental colors and attributed to them 
a physical significance : that is to say, the white light of the 
sun was supposed to be objectively resolvable into three 
such colors, an assumption which is now disproved. Later 
Young and Helmholtz renewed the idea, but ascribed to the 
fundamental colors not a physical but a physiological signifi 
cance. They assume that the eye is accessible to three 
fundamental sensations, which we may perhaps conceive of 
as being made perceptible to us by means of three different 
kinds of nerves. It is supposed that all the various color 
sensations experienced by us owe their origin to the co- 
operation of these three fundamental sensations, and it be- 
comes important to determine to which colors these corres- 
pond. Bed, yellow, and blue were generally looked upon 
formerly as the fundamental triad, but later investigations 
lead to the substitution of green for yellow, and the select- 
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ing of a blue closely bordering upon violet; and this conclu- 
sion.that red,green,and deep blue are sensations of a simpler 
nature than those of any other color, is especially supported 
by the pathological phenomena of defective color vision, 
and thus we are led to an explanation of that ailment. 

It is curious that not only are persons born color blind, 
but that they may be rendered artificially so. Violent in- 
jury to the head or overstraining of the eyes can induce a 
loss of the color sense; santonin derived from worm seed 
produces vertigo and headache.and causes the person afflicted 
to see all objects in two hues, yellow and violet. 

When a person who confounds red and green regards the 
spectrum, he sees the red end shortened. The place in 
which the red is visible to the normal eye is to him black, 
hence rod light does not affect his eye. He is red-blind. 
When intoxicated by santonin the violet end of the spec- 
trum is wanting, on the contrary; and this condition may 
therefore be designated as violet blindness. The violet 
shadows seen under the influence of santonin are therefore 
simply the consequence of contrast, that is to say.a deception 
of the judgment. 

In order therefore to explain these phenomena, Professor 
Von Bezold holds that it is only necessary to assume that 
color- blind persons are devoid of one or the other of the 
three fundamental sensations. If we suppose that these 
sensations are brought to our perception by nerve fibers 
especially assigned to each, it is presumable that.in the case 
of a red-blind person, the fibers corresponding to the sensa- 
tion of red are either paralyzed or that they are perhaps 
even wanting entirely ; while in the case of a violet- blind 
person, the same would have to be true of the nerves set 
apart for the violet sensation. 

We can arrive at an idea of the condition of a color-blind 
person approximative^ by looking through colored glass, 
or by noting our natural conditions when viewing objects 
by lamplight, when our vision is closely analogous to that 
of a violet-blind person. Hence the reason why dealers in 
paintings prefer to exhibit them for sale by gas light, when, 
the violet rays being absent, the eye sees other colors under 
a rich glow of red and yellow, which adds greatly to the 
brilliancy of the pigments and softens and mellows tones 
which by daylight are crude and cold. Conversely.if a paint- 
ing were executed by lamplight, it would look strange and 
faulty by daylight.and its incorrectness would increase with 
the number of cold colors intended to be employed in the 
picture. The same absence of blue and violet rays in lamp- 
light explains why red and yellow dresses show nearly the 
same color under it, while blue stuffs can hardly be told 
from green, and violet becomes grayish or reddish. This is 
taken into consideration by ladies in buying dresses for even- 
ing wear, and by artists in decorating apartments especially 
intended to be used at night. 

Now it follows that we have only to weaken the rays 
which are in excess, to cure the defects of either the normal 
eye under peculiar conditions or the color-blind eye. By re- 
garding paintings through light yellow glass by daylight, 
we can perceive nearly how they will look by lamplight ; 
and if we allow lamplight to pass through the blue solu- 
tion of sulphate of copper, we can weaken the red and yel- 
low rays and produce a light equal to daylight in composi- 
tion. If we proceed further, and concentrate the altered 
light, we obtain a still nearer approximation to daylight in 
brilliancy, and one which might be very valuable for those 
who have to deal with colors at night. 

To come back to people naturally color-blind, the conse- 
quence of the above is that colored glass offers a means of 
materially lessening the ocular defect. If for instance a 
solution of sulphate of copper renders the eye looking 
through it red -blind, then a colored glass which eliminates 
the blue green rays,interposed,restores equilibrium. In this 
way Professor Von Bezold suggests that a few pieces of 
glass of suitable color, mounted like eye glasses, for color- 
blind people whose profession requires that they should be 
able to tell the difference between colored signals (and the 
red and green lights of railways and ships are of the very 
colors most easily confounded), patterns, etc., or to study or 
design technical drawings, such as plans and charts, might 
be the means of affording very essential relief at a very low 
cost 

*«<l>» 

OTTO OF B0SES. 

The most delicious of all perfumed essences is obtained 
by the simple distillation of rose leaves. In our climate, 
roses are not uufficiently highly scented to produce the pro- 
perly odoriferous essence or oil ; and all that the druggists 
can produce from rose leaves is rose water, which in fact is 
water slightly impregnated with the essence or oil, which is, 
to a small degree, soluble in it. The most favorable coun- 
try for the production of the most highly scented roses is 
the middle portion of European Turkey, at the base of the 
southernslope of the Balkan Mountains, where the roses 
are grown in localities where they are protected against 
all winds except those from the south; and the flowers thus 
attain a luxuriance in perfume and in growth, as we'.l as in 
size, of which those who have not visited these regions can 
hardly form any idea. 

The town of Eesanlik, situated in the province of that 
that name, is the center of the field of cultivation and dis- 
tillation of the rose leaves. The leaves are gathered all 
over the province, which is 40 miles long, and is watered 
by the river Thunghaand the many mountain streams which 
discharge into the same, furnishing the water necessary for 
the distillation. To give an idea of the extent which this 
industry has attained, we need only say that there are in 
that province 128 different villages, of which the inhabi- 
tants are all employed in the culture of the beautiful flow 
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era. These all live in peace together, Turks and Christians ; 
and they prosper, having become wise by experience, find- 
ing that it is better to work than to waste time in religious 
or political quarrels. 

Almost all the country is occupied by rose plantations, 
and only a comparatively small portion is devoted to raising 
rye and barley, for the subsistence of the inhabitants and 
their cattle. The rose grows best on those parts of the 
slopes where the sun shines most, and which is the least 
northern in exposure. A light soil is best ; and the plant- 
ing is done during spring and autumn, in parallel ditches 
three inches deep and five feet apart. In these ditches 
shoots from old rose trees are laid ; they must, however, 
not be cut from the tree, but torn off, so that each shoot 
has some portion of the root or bark of the root adherent. 
They are then covered with earth mixed with a little manure. 
If the land is horizontal, and a mountain stream can be di- 
verted so as to inundate it, this is done, to hasten the growth ; 
at the end of six months, shoots are seen coming up all 
along the furrows, and at the end of one year these shoots 
are 8 or 4 feet high, forming regular hedges. At the end of 
the second year, roses appear, but not in sufficient abund- 
ance for them to be gathered. The gathering is commenced 
in the third year, after which they produce largely, the 
hedges being, at the end of 5 years, 6 feet high. The bashes 
produce flowers until 15 years old, when the field is worn 
out, and must be plowed up. They do not prune the rose 
bushes at all, as we do; but they cut off, every year in the 
late fall or winter, the dead branches. 

The great harvest commences about May IS, and lasts un- 
til June 5 or 10 : the gathering is done daily in the morning 
before sunrise, and the distillation is finished before 12 noon, 
bo as to have the benefit of all the freshness of the flowers, 
which is at once driven off by the heat of the day. In hot 
seasons, the roses open more rapidly, and the crop may last 
but for 10 days; but in wet, cooler seasons, the progress is 
slower, and the crop may last for 25 days : but then the 
daily harvest is smaller in proportion, so that the final re- 
sult is about the same. However, cool, slow weather is pre- 
ferred, as it eases the daily labor. 

The stills used are of the roughest kind, and small ; they 
hold from 200 to 240 pints of water, and are carried to the 
rose bushes to be filled. To 20 lbs. rose leaves, 160 pints of 
water are added ; and the whole is distilled at a gentle heat 
until 20 pints of water are distilled off. This quantity con 
tains nearly all the perfume of the leaves, which are then 
thrown away with the remaining water; and the still is 
again filled with 20 lbs. leaves and 160 pints water. This 
operation is repeated until all the leaves have been used. 
The water thus distilled off is a strong rose water; and 
the result of 8 or 10 distillations is put in a still and sub- 
mitted to a second distillation, when a stronger rose water' 
is obtained : so strong, indeed, that it is unable to contain 
the essence in solution, and the latter floats on the top of 
the water. Experience has shown that, for every ounce of 
otto of roses, 8,000 lbs. of rose leaves are required. 

The total yearly production of eight districts, into which 
the 160 villages of the province of Kezanlik are divided, is 
on an average 3,500 lbs. of otto of roses, of which the dis- 
trict in which the capital is situated produces half. Some 
years ago, however, the bushes were exceptionally prolific. 
Thus, in 1866, 6,000 lbs. were produced ; but in 1872 only 
1,700 lbs. could be obtained. We ought to add that every 
rose farmer has his own stills for producing otto of roses 
immediately after picking the flowers ; and thousands of 
industrious workers are thus occupied, earning in a single 
short period of 20 days the products of a year's labor in 
preparing the soil, planting, and taking care of the grow- 
ing plants. When the distillation is over, the farmers come 
from all parts of the provinces to the capital to sell their 
products, those who have large quantities selling directly in 
the great commercial centers, such as Constantinople and 
Adrianople. At present, however, an enterprising firm in 
Kezanlik, considering the delay to which the trade with the 
last-named cities is subject, and the chances of adulteration, 
have established a depot in Paris, France, from which this 
delicate and expensive perfume is now distributed over Eu- 
rope and all the world. 

^ < »> m 
A VALUABLE DISCOTEBT IN ELECTEIC ILLUMINATION. 

M. Jablouskoff, a Russian physicist, has recently commu- 
nicated to the French Academy of Sciences a new and ap- 
parently important device on which a single electric cur- 
rent can be divided among several burners of electric lamps, 
disposed apart at distances more or less great. At the same 
time the light is augmented, and the regulators, which are 
the most costly and most easily disarranged portion of elec- 
tric lamps, are entirely done away with. 

The ordinary electric lamp consists of the carbon pen- 
cils disposed perpendicularly one above the other. Between 
their extremities the current forms the luminous electric arc, 
pro vided.however, that these extremities are.as the material 
burns away, constantly maintained in the same relative 
position. To this end, delicate clockwork mechanism is 
used, which is both expensive and difficult to adjust. M. 
Jablouskoff's substitute for the latter apparatus leaves 
nothing to be desired on the score of simplicity. He places 
two pencils of carbon in a solid cylinder (of clay, powdered 
stone, or any other refractory material), so that the pencils 
form as it were a double wick to the novel candle. The 
pencils are adjusted to the proper distance apart, so that, when 
the candle is inverted, the current passes from the end of 
one to that of its neighbor. As the combustion progresses, 
the intense heat volatilizes the refractory material of the can- 
dle, and thus new portions of the pencils are constantly ex- 
posed, while the material itself , burning in the electric light, 



adds to its power. The pencils of course always remain 
parallel, and hence at the distance apart to which they are 
primarily adjusted. One of these candles placed in 
a case, with reflector, etc., constitutes all that is ne- 
cessary to connect with the battery to produce the light; and 
it is easy to see how a large number of them might be joined 
in circuit, and thus one current utilized to produce an ex- 
tensive illumination. 



THE VALUE OF FINE WOBKMAN SHIP. 
" Whatever is worth doing is worth doing well" is, it is 
true, a platitude ; but it has a peculiar value when applied 
to the machinist's art, for the difference in durability be- 
tween an ordinary and a fine fit is so great that the latter is 
in the end the true economy. There is of course a large 
class of work in which the fit of the parts is of no practical 
moment, and in such cases the work may be put together as 
it leaves the machine tools ; but for all general work, such 
as the connecting rods, link motions, guide rods, cross- 
heads, and valve motions of engines, either stationary or lo- 
comotive, it pays to finish the work everywhere to a fine fit. 
And it may safely be said that, while every piece of turned 
work should be finely turned, and each piece of boring care- 
fully bored, every brass or journal box should be fitted with 
the smooth file and half round scraper to its place, red 
marking being used to show the fit ; and if this is properly 
.done while erecting the work, there will be no danger of 
Hot journals, or of stiff working, which too often occurs 
when new engines or machines are first run. It is often 
advanced by machine builders that " the working parts will 
in a few days wear down to a bearing," and it is no doubt 
true ; but in the process of that wearing down, infinite mis- 
chief is done. Suppose, for example, that a journal box is 
left to wear itself to a bearing instead of being fitted to one ; 
then the whole strain placed on the bearing will be sus- 
tained by the reduced amount of journal area at first in con- 
tact, and as a consequence the wearing will not be smooth, 
the degree of roughness being proportionate to the area of 
metal in contact and the pressure upon the same. It is 
often found that the oil escaping from a newly run crosshead 
and slide, or from a new journal box, appears like liquid 
bronze, evincing thai; cutting is going on ; and as that 
cutting will cettse when the working parts have come down 
to a bearing, it is evident that, were the brasses fitted to a 
bearing, the cutting would not take place. Axle boxes are 
often left slack at .first, and gradually tightened up as the 
engine or machine is run ; and there would be no necessity 
for this if the parts are properly fitted, not only separately, 
but also when put together. If a journal box is properly 
fitted, the nuts may be screwed tightly home at once ; and it 
will work smoothly and noiselessly without requiring any 
special attention. In lathe work, we find that, no matter 
how carefully it is turned, it is not true ; and though out- 
side work may be made sufficiently true for practical pur- 
poses, inside work, such as boring, will be greatly improved 
if fitted by hand, especially if it is put together in pieces. 
Eccentric straps and pillow block or connecting rod brasses 
are examples of this fact ; for if we bore them to the correct 
size, we shall find that they close in across the joint during 
the process of boring, and we must, to make a good job of 
them, fit them to their places by hand work. But if once 
properly fitted, they will work a long time without causing 
any lost motion. 

If we turn to fiat surfaces, experience has demonstrated 
that, no matter how carefully they may be planed or milled, 
they are not finished true ; and though for small work, such 
as s ewing machine work, they may be true enough, they 
are not so for large work. Three cast iron surfaces, 11x8 
inches, were recently carefully planed in a very superior 
planing machine ; and yet it took two good hours' work 
with a 14 inch smooth file to file them sufficiently true to 
show a good bearing surface when tried together. Work 
may appear to be true and of a good fit when such is far 
from being the case, especially in the matter of flat sur- 
faces. In fitting up connecting rods, for instance, it is no 
proof that, because the keys seem to have a very close fit to 
the key ways and the straps to the stub ends, the fitting is 
well done, because the vise hand or fitter knows that those 
are the points to which the examiner will look to judge of 
the fit ; and hence he is very liable to keep those edges in 
contact, even though the interior surfaces are hollow, and 
therefore not in contact at all. But it must be remembered 
that the wearing surface is that which is in positive work- 
ing contact; and the smaller its amount, the sooner will 
play, looseness, or lost motion occur ; and after that has 
once begun, the wear is much more rapid and destructive. 

In the matter of all fiat surfaces, it is actually cheaper to 
make a good job than an indifferent one. Suppose, for ex- 
ample, we are filing out a keyway : we may use a keyway 
surface plate, and file it out level and out of twist ; and 
then we know, when fitting the key, that, the keyway being 
right, our attention need only be directed to the key. When 
the latter is planed, we may apply it to the surface plate and 
true it up and fit it to the keyway without having to drive 
it in and out to try the fit. If it binds in the middle or at 
the edges, we may, by applying the key to the surface 
plate, ascertain at once whether the key or the keyway re- 
quires to be eased, and thus ensure not only a close fit, but 
one fitting over the whole area. 

It may in fact be said, without fear of contradiction, that 
no fiat work can be either well or quickly done without the 
aid of a surface plate; nor can any work be really well done 
unless the parts are fitted together and the fit tried with 
marking. That work is often put together as it leaves the 
machine tool is too true, but its durability is comparatively 
short-lived ; and it may safely be said that, whatever extra 



cost is entailed, making work true and of a very fine fit 
is true economy. It is, per contra, frequently urged by en- 
gine builders that purchasers will not pay the increased 
cost ; but the reply to this is that the cost is but little 
increased, because, in a majority of cases, the work may be 
performed actually more quickly by applying tests to ascer- 
tain its accuracy ; and furthermore, the application of the 
tests shows where the defects are, and the machinist directs 
his attention to remedying them ; and in fitting up the work, 
he knows just where to find them. 

The standard of excellence to which work should be 
finished depends upon what, if any, means are to be taken 
to test the quality of the finished work, or whether it is to 
be subjected merely to a casual observation. We believe 
it costs much more to do good work without hand work than 
with it, and we are sure that good work cannot be done 
without actual testing, by trying the work together, and a 
careful application of marking, calipers, gages, etc. ; and if 
any of our readers are not cognisant of this fact, let them 
test the flatness of the most carefully manipulated piece of 
work, and they will be speedily convinced. Even the extra 
finish upon work is labor well bestowed ; for in using it, the 
operative is constantly reminded of its degree of superiority, 
and is just so much the more careful in using or working it. 
Another consideration is that the users of machinery are not 
slow to appreciate excellence of workmanship, and will be 
ready and willing enough to pay for that which time will 
inevitably prove to be commercially valuable. It very often 
occurs that a fine adjustment of fit is neglected because the 
parts are provided with a means of taking up any wear or 
lost motion. In many instances, however, the provision of 
suchparts ismore costly and not more desirable than omitting 
them and making the parts a good fit. The crossheads of 
stationary engines may be taken as a fair example of this. 
Solid crossheads have been known to work for years without 
any appreciable wear, while on the other hand it is not un- 
common to find that the brass adjustable gibs and the sur- 
faces of the guide bare are considerably worn after a few 
weeks' travel only. Locomotive guides and bars are much 
more subject to excessive duty than are those upon station- 
ary engines ; and yet it is not found desirable to provide 
them with any means for taking up lost motion. The link 
motion, etc., of a locomotive engine in England, that had 
run express trains for fifteen months, were taken apart, and 
it was found that the parts were so little worn as to 
be practically unimpaired ; while another engine had oil on 
the guide bars, which was like a liquid bronze from the 
wear due to an improper adjustment of the gibs to the guide 
bars. It may also be noted that, while in many cases pro- 
vision for taking up the wear is decidedly advantageous, in 
all such cases the wear is very likely to be excessive in con- 
sequence of an improper adjustment of the parts. In con- 
clusion, it may justly be said that, in view of the similarity 
and excellence of design to which many of the more promi- 
nent builds of stationary engines have attained, the quality 
of the workmanship promises to receive more minute atten- 
tion than has in former years been paid to it ; while the em* 
ployment of steel and the hardening or casehardening of the 
working parts promises to be much more general as their 
great advantages become universally known. 



NEW TOBK ACADEMY OF SCIENCES. 

The chemical section of this society met at their rooms, 
64 Madison avenue, on Monday evening, November 18, 1876. 
Some beautiful specimens of tourmaline from Brazil were 
shown, which exhibited the peculiarity of having a red cen- 
ter and green exterior, or were red at one end and green at 
the other. A very large black garnet also attracted a good 
deal of attention, as did a specimen of crystallized dolomite 
from Westchester county, N. Y. 

Professor Winchell, Chancellor of the Syracuse Universi- 
ty, made some remarks on cephalopods, more especially the 
endoceros, which he has been recently studying. His re- 
marks were illustrated by blackboard drawings. 

Dr. H. Carrington Bolton showed some experiments with 
BSttger's ozone mixture, namely, permanganate of potas- 
sium and sulphuric acid. Sulphuretted hydrogen gas is 
immediately inflamed by contact with this mixture, without 
the application of heat. When a jet of ammonia gas is di- 
rected against this mixture, it causes an appearance of flame, 
but the gas does not itself continue to burn. Dr. Bolton 
also referred to the fact that sulphuretted hydrogen gas 
may be ignited by means of concentrated nitric acid. Pro- 
fessor Falke spoke of the danger attending the use of this 
ozone mixture, and Professor Seeley described the use of 
chromic acid for producing heat and igniting substances. 

Professor Charles A. Seeley read a paper on the friction 
of fluids. Including air and other gases under the name of 
fluid, he explained the ball puzzle at the Centennial, the 
formation of smoke rings, etc. 

The next chemical meeting will be held on December 11, 
1876. 

* <t» »■ 

The shipment of American beef to England is becoming 
a large and growing business. Two Liverpool steamers 
took over four hundred dressed cattle a few days ago. 
:■ < n>» 

Is accordance with a long-established rule, all subscrip- 
tions terminating with this volume will be discontinued at 
that time. We trust that all our subscribers will not only 
renew, but that they may find it convenient to induce some 
of their neighbors to become subscribers. We shall in the 
future, as in the past, give our readers full measure and 
running over, in return for their money. 
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THE HUES ENGINE. 
When it is considered that the majority of steam users 
employ the cheaper classes of steam engines, it is hardly 
necessary to seek for further reasons why the engine with 
the single slide valve still finds abundant usage, despite the 
existence of the improved automatic cut-off machines, with 
all the advantages which they offer. To 
meet the demand for an efficient motor 
of the first mentioned type at low cost, 
the machine herewith illustrated in Fig. 
1, modeled after the English Tangye en- 
gine, is offered. The design is quite novel 
and simple, the working parts are neat- 
ly proportioned and adjusted to compen- 
sate for wear, and access to them is ren 
dered easy. The bed casting is cored 
out, and the metal disposed as nearly as 
possible in the line of strain; when bolt 
ed down on the foundation, the entire 
length is in contact with the masonry, 
thus insuring stability. The steam chest 
is on the side of the cylinder, and low 
enough to drain it of condensation. The 
connecting rod is a solid forging, with- 
out straps or stub ends. The mortises 
through each end are accurately broached 
for reception of the brasses, and a sin- 
gle cotter takes up the wear. The valve 
is driven directly by the eccentric rod. 

The diagram, (Fig. 2) is taken from a 
13x20 engine, and exemplifies the valve 
motion given to the engine. In this case 
the machine was carrying its maximum load, at rated speed, 
with exhaust connected to a feed water heater. The ave- 
rage back pressure, independent of cushion, is less than 
one half pound, the total counter pressure referred to the 
whole stroke being less than five per cent of the average 
direct pressure. 

The engines are designed for use where the ordinary slide 
valve engine has hitherto been employed, and are built in 
sizes varying from 6 to 16 inches diame- 
ter of cylinders with 10 to 24 inches stroke. 

Fig. 3 exhibits a complete stationary en- 
gine with vertical tubular boiler, conve- 
niently arranged on a substantial cast iron 
base. This engine is also modeled after the 
Tangye, but possesses some novel fea- 
tures of its own. The bed., cylinder, in- 
board pillow block, slides, and seat of 
steam chest are all combined in a single 
casting. Around the cylinder is cast a 
thin shell forming an air space, into which 
the condensation from the cylinder is 
drawn. Ample provision is made to com- 
pensate for wear, and steel is freely used 
in the construction. The pump (not 
shown in the engraving) is driven by a 
small crank at the outboard end of the 
main shaft. The boiler is of the vertical 
tubular type. The smoke bonnet is made 
in two sections, the upper one of which is 
pivoted, allowing it to be swung entirely 
clear of the boiler, for cleaning the tubes. 

The boiler is provided with compression gage cocks, 
spring pop safety § valve, with hand lever to blow-off steam 
gage, check valve, blow-off, and drip tubes. The engine, 
boiler, governor, feed pump.and appurtenances are furnished 
in sizes from two to twelve horse power, complete, as shown 
in the engraving, all ready for the boiler to be charged with 
water, fired up, and run. The engine is warranted by the 
builders to develope the rated power at 60 lbs. boiler press- 
ure. 

For further information regarding either of the above en- 
gines, address the Niles Tool Works, Hamilton, Ohio. 
<<>>*. 

New South Wales International Exposition of 1877. 

We would remind manufacturers, inventors, and all 
who have exhibited at the Centennial that an excellent dis- 
position of their show articles would be to pack them and 
ship them to Sydney, New South Wales, for display at the 
International Exposition, there to be held in the months of 
April and May, 1877. Messrs. K. W. Cameron & Co., of 
23 South William street, New York city, are representative 
commissioners here,and will despatch a ship direct from New 
York to Sydney on the 1st of December. Freight is fixed at 
$10 per tun. 

The exhibitions in Sydney, which are annual, are not so 
much attractive spectacles as places of business where peo- 
ple from all the Australasian colonies meet to buy and sell. 
The Australian public is wealthy but utilitarian : that is, 
it cares little for fine arts, but a great deal for useful and 
improved inventions which will aid in developing the re- 
sources of the country. What is especially wanted is labor 
saving machinery and in a recent letter the Executive Com- 
missioner of New South Wales at the Centennial, Hon. 
Augustus Morris, offers some valuable suggestions as to the 
kinds of machines required. He says : " The greater por- 
tion of the best pastoral lands of Australia are wholly with- 
out surface water, and generally when wells are sunk they 
only reach salt water. Therefore, the great requirements 
are apparatus for sinking through the saline stratum to 
the fresh water, which probably lies below ; and especially 
appliances for excavating tanks or reservoirs,into which the 
rainfall may be led from the plains. The most effective 
pumps for use on land or in ships are desirable objects of 
exhibition. So, also, are the best agricultural machinery 



and implements, being strong and simple in construction. 
Timber-sawing machinery always finds a sale,and,if adapted 
to fell standing trees, and to cut them into lengths when on 
the ground, so much the better. This opportunity of bring- 
ing American railway appliances to the notice of the Aus- 
tralian Governments, which own nearly all the railroads, 




machines, if cheap and strong; small cheap planers and 
matchers; scroll saws ; the latest improved woodworking 
machinery; any small, ingenious household goods of the 
latest patents; spring wagons of best construction; lightning 
cross-cut saws; samples of furnishing goods, etc. I could 
extend the list, but I shall be happy to advise any one who 
may wish to exhibit as to the probabili- 
ty of his obtaining orders. There are 
very few articles subject to duty in New 
South Wales, but any reasonable quan- 
tity of dutiable goods for exhibition will 
be admitted free of the custom house 
which will have no control over any- 
thing which enters our exhibition build- 
ings. Everything for the exhibition 
should be addressed to Jules Joubert, 
Esq., secretary of the New South Wales 
Agricultural Society, Sydney, so that it 
may be taken free of expense to the ex- 
hibition building, and otherwise cared 
for." 



THE NILES ENGINE. 



should not be neglected. Such a display would undoubtedly 
attract the principal civil engineers from all the colonies, 
and many prejudices would be removed. Although the 
Australian Commissioners have been very much impressed 
with the suitableness of the American railway system to 
our colonies, and we have so reported, unfortunately none 
of us are civil engineers, and our opinions will certainly be 
taken with much allowance for error. I will, failing a more 




FIg\2.-lNDICATOR DIAGRAM OF A 18x20 NILES ENGNIE. 

suitable person, gladly take charge of any railway exhibits, 
and do my best to forward the interests of the exhibitors, if, 
on consultation, I can advise them to be sent. There are 




Pig. 8.-NILES SEMI-PORTABLE ENGINE. 

very many articles in the Centennial buildings,which would, 
when known, be introduced into Australia advantageously 
to the makers. I will mention a few only: Bricktnaking. 



' American Progress Viewed from 
Abroad. 

M. Louis Simonin, one of the ablest of 
French writers on political economy, 
contributes to the Revue des Deux 
Mondex, a very valuable and, to Ameri- 
cans especially, interesting summing up 
of what the Old World thinks of our 
Centennial. The chief fault which he 
finds is due to a misapprehension which 
which we are surprised to discover in an observer in other 
respects so acute. He objects to the award system on the 
ground that "the great builder and the great manufacturer who 
went to large expense in order to take part in the Exhibition 
are not distinguished from the smallest exhibitor, since they 
all alike receive bronze medals." Now, as the medals in- 
cluded in awards amount to nothing more than to attract at- 
tention to the report of merit, and as the reports offer a 
means of differentiating honors with a 
minuteness only limited by the adjectives 
and modes of expression comprised in the 
English language, it certainly follows that 
no one who reads the reports is liable to 
misunderstand why, and for what, awards 
were conferred. We cannot agree with M. 
Simonin in thinking the Corliss engine 
" the most remarkable thing in Machinery 
Hall and one of the greatest curiosities, 
perhaps the principal, in the Exhibition;" 
nor can we applaud the comparison of the 
spinning and weaving machines with simi- 
lar collections in other Expositions " in 
number and noise." In his review of our 
industrial progress and possibilities we 
should expect to note the master hand of 
the writer, and the following significant 
paragraph certainly more than compen- 
sates for the minor errors into which he 
has strayed : 

America can feed Europe with corn, 
wheat, preserved meats, and live stock, as it has supplied it 
with cotton ; it has clothed Europe, and it can nourish Eu- 
rope. It can get along without Europe as far as regards 
iron, steel, copper, machinery, and most of the manufac- 
tured products. It will not cease, however, to give Europe 
the gold and silver which is needed for all transactions, for 
the mines of the United States yield more than the mines of 
the whole world. As for coal, America will soon produce as 
much as England, that is, as much as all the rest of the world, 
and its carboniferous deposits are twenty times greater than 
those of England. 

" America will learn more and more how to get along with- 
out Europe, but Europe will not be able to get along with- 
out her. It is truly a new England which is rising across 
the seas, and which already threatens the old England in all 
her markets. The commercial interests of France are also 
threatened; even American wines are competing with ours. 
The connoisseur alone demands the wines of France. 

" But what is still graver is the fact that the Americans 
are getting hold of the processes, the sleight of hand of our 
workmen. Already in the manufacturing of jewelry, watch- 
es, bronzes, furniture, and artificial flowers, they produc 
an article which bears the real stamp of solidity and good 
taste. In these departments the American is more to be 
feared than the Englishman, because of his situation, which 
climate, a mixture of races, and an incessant contribution of 
European and Asiatic immigration render peculiarly fa- 
vorable. Switzerland is already in a state of agitation over 
the success of American watches. In carriage making, ca- 
binet work, glass work, and pottery, the United States is al 
most the peer of France and the other great nations. In 
other things they have got ahead of us ; and all this in spite 
of the high price of labor. It may be said that we are their 
instructors and masters, as Italy was for us at the Renais- 
sance, and that they are destined to surpass us some day, as 
we did the Italians. Venice, Milan, and Florence taught us 
formerly how to melt-glass, to weave silk and velvet, and 
soon we got ahead of them. Will the same thing happen to 
us in respect to the United States?" 



To determine whether beeswax is adulterated with paraf - 
fin,heat the suspected material to 829° Fall., with sulphuric 
acid. On cooling, the paraffin, if any be present, will rise 
to the surface. 
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A CT7BI0US CLOCK. 

We take from La Nature the annexed engraving of a new 
clock lately devised by M. Guilmet. The odd feature about 
the timepiece is that the clock oscillates while the pendulum 
is stationary, thus reversing the usual order of things. The 
mechanism is contained in a circular case which is pivoted 
to the branches of the bracket, A B. The rear of the clock, 
with the escapement and small pendulum, F, is shown in 
Fig. 3. The ring, B, Fig. 2, is connected to the crosspiece, 
C C, Fig. 1, by means of three springs. Below the cross- 
Fig. 1. 




Fig. 2. 



Fig. 8. 




piece is attached a balance rod, which also acts as a pendu- 
lum. The ring is slipped over a hook, a, in the hand of the 
statue, and the clock is thus sustained, a slight swing being 
sufficient to start its oscillations. The effect obviously is 
the eame as if the piece, a, Fig. 3, vibrated in the usual man- 
ner. The outline on the right of Fig. 1 indicates the swing 
of the main pendulum, the position of the bob of which 
governs the oscillation, and consequently regulates the 
movement of the clockwork. The weight of the small pen- 
dulum and the elasticity of the supporting springs unite 
to render the vibrations continuous. 



IMPROVED APPABATUS FOB CUBING TOBACCO. 

It is well known that a large portion of the tobacco grown 
never enters into that state of fermentation necessary to ful- 
ly develope its burning quality, flavor, and dark color, so 
that it retains its wild rank elements and its green and yel- 
low leaves, and is therefore unfit for cigar purposes. 

The inventor claims that, by the process and apparatus 
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shown in the accompanying engravings, such tobacco can be 
forced to sweat and color, and its quality can be improved, 
thus reclaiming a large quantity of goods hitherto consi- 
dered worthless. The case of tobacco to be operated upon 
is unpacked, and the tobacco, one or more hands at a time, 
is laid loosely in layers upon the rack bottom of the truck, 
D. As each layer rises a little above the horizontal bars of 
the side racks, one of the loose racks, E, is placed upon it, 
and so on until the whole case has been transferred to the 
truck, D. Each layer is then moistened with water. As the 
tobacco becomes soft it settles down, and the racks, E, rest 
upon the horizontal slats of the side racks of the truck, 
which prevents the tobacco from packing so closely as to 
prevent all its parts from being moistened evenly. The loaded 
truck is now run into the steam chest, A, the door, C, is 
closed steam-tight, and steam is admitted until it has at- 
tained a pressure of from 3 or 5 lbs., which pressure is main- 
tained for 5 or 10 minutes. During this time any excess of 
moisture that may be contained in the leaves will be vapo- 
rized and distributed evenly through the entire mass, and 
the tobacco will have settled so that the hands press upon 
each other, and will be in suitable condition to sweat and 
color. The steam valve is now nearly closed, only enough 
steam being admitted to maintain a temperature of from 
150° to 200° Fah., long enough to thoroughly sweat the to- 
bacco and bring it to the depth of color desired. It is then 
ready for stripping. 

This invention was patented through the Scientific Amer- 
ican Patent Agency, September 26, 1876, by Mr. Charles S. 

Philips, of Brooklyn, N. T. 

* < «> m 

A Two-Story Street Car. 

The Sixth Avenue Railroad Company of this city have in- 
troduced a novel car on their road, which attracts considera- 
ble attention and will be found specially desirable for sum- 
mer use. It is only the pioneer of others if the new design 
prove desirable. Its interior is of hard wood, handsomely 
finished, polished, and varnished. The braces, bolt heads, 
door handles, and even the match scraper, are nickel plated. 
The seats are of fine polished wood, perforated, the nail 
heads mounted and burnished. The body of the car is short- 
ened to give space for the stairway on each platform. The 
two benches on the center of the roof are placed so that pas- 
sengers will sit back to back. A canopy is spread on braces 
that are screwed to two strong uprights, and is high enough 
to allow a person six feet in stature to stand upright. 

This car has one commendable improvement in the shape 
of a guard before the front wheels. It is a broad iron strap 
attached to the under edge of the car, extending to within 
an inch of the track, thus sheathing the wheel, and acting as 
a sweeper of the rail. 



The Cornell Owl. 

During the past week, a bittern, a duck, and four owls 
have been received at the laboratory. One of the owls is 
kept alive. He has disposed of parts of several fish, a chip- 
munk, and a live snake two feet long. The encounter with 
the snake was quite amusing. The owl, on spying him in a 
glass case, evinced a desire to form a closer acquaintance, and 
so the snake was placed on the floor of the laboratory. The 
owl with one fell swoop came down upon his snakeship, and, 
striking its claws into his back, raised his head to its mouth 
and instantly smashed it. Then commenced the process of de- 
glutition. Theowl proceeded to swallow the snake's head first, 
and proceeded badly enough, until, after a minute's struggle, 
all was swallowed but two inches of the tail. At this point 
the owl stopped to take breath, and stood with its eyes slow- 
ly blinking, while the two inches of tail, still visible, was 
wiggling vigorously. At last, summoning up courage, the 
owl gave a last struggle and the end of the tail disappeared, 
still wiggling, down his throat. — Cornell Era. 
m <»» m 
■Wall Paper* and Typhoid Fever. 

An Englishman, several members of whose family had 
been sick with typhoid fever, had a room repapered, and 
found that there were no less than twenty-five wall papers 
already on the wall. The presence of this mass of decom- 
posing paste and paper sufficiently accounted for the dis 
agreeable smell that was always noticeable, although drains 
and water closets were well trapped. 
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A HEW STEAM PUMP. 
We illustrate herewith a novel steam pump, operated by 
the condensation of steam, something after the pulsometer 
principle. To start the pump when first set up, it is only 
necessary to pour a small quantity of water into the cylin- 
der, then open the globe valve, X', and raise the steam valve, 
U, by means of the milled nut, T, which allows the steam 
to flow into the cylinder, E, forcing the air therefrom through 
the port, E . The head, G, being at the bottom of the cylin- 
der, the valve stem, I, projecting below, holds the valve, M, 
open, and allows the steam to come in contact with the wa- 
ter. Then, by closing the steam valve, U, a partial vacuum 




is formed. The steam is then again admitted, and the same 
operation continued until the air is exhausted from thepamp 
and pipes. This being accomplished, the pressure of the 
atmosphere forces the water up the suction pipe, Z, nearly 
filling the vacuum chamber, B, then up the passage, C, for- 
cing the head, G, upward until the hub on the disk, L, comes 
in contact with the counterbalance, R, and, lifting the steam 
valve, U, admits steam into the cylinder, E. As the valve, 
M (the only means of escape for the steam), is closed, the 
head, G, is forced downward, forcing the water with it un- 
til the valve stem, I, is brought to bear on the bottom of the 
cylinder, when the head, G, leaves the valve, M, which is 
thereby opened and allows the steam to pass through the 
piston, past valve, E, and exhaust into the water below the 
piston, which condenses it instantly, thus forming nearly a 
perfect vacuum in the cylinder, E, the valve, U, being at 
that instant closed by the pressure of the atmosphere. When 
the vacuum is formed in cylinder, E, beneath the piston, 
the air instantly expands and forces the water out of the 
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chamber, B, into the cylinder. At such time the foot valve, 
R', is held closed by reason of the pressure in the chamber, 
B, being superior to the atmospheric pressure without. But 
the instant the piston begins to descend again, so that the 
valve, J, closes, the water at once lushes past the foot valve 
and into the chamber, B, with great force, thus compressing 
the air as before. In this respect the action is similar to 
what takes place in a hydraulic ram. When water enters 
the cylinder, E, a jet is forced through tube, N, above the 
piston. The steam valve, U, is held open while steam is to 
be admitted by the pressure of steam under it, but is closed 
by atmospheric pressure as soon as it is allowed to descend 
by the forming of the vacuum under it, the action being 
gentle, so as to prevent hammering the seat by the valve. 
The arrangement of the cylinder, E, and head, G, with its 
valves or equivalent, effects separation of the steam and wa- 
ter until the time of exhaust, and secures at all times a hot 
steam cylinder, in which the water to be pumped has no 
no access either to space or surface. 

This machine may be used as a condensing steam engine, 
it being only necessary to connect a piston rod with the head, 
allowing it to take in only sufficient water for condensa- 
tion purposes. Tho invention was patented through the 
Scientific American Patent Agency, September 19, 1876, by 

Mr. E G. Shortt, of Carthage, N. Y. 

m <■> m 

THE ABUT WOBK : ITS HATUBAL HI8T0BT COMPLETE 



BY PBOFI3SOB a V. BILXY. 



The substance of some experiments of mine made during 
the year, on the biology of the army worm, was laid before 
the American Association for the Advancement of Science 
at its late meeting, and is here repeated in popular form. 

The army worm is one of the most destructive insects to 
North American agriculture. At irregular intervals it 
sweeps through the meadows and grain fields about the time 
that wheat is beginning to ripen, often rendering them un 
fit for the mower or harvest machine. It proves injurious 
from Maine to Texas, and from the Atlantic to the 100th 
meridian; and though the same species, or geographical 
races of it, occur in other parts of the world, it is not known 
to beanywhere else so injurious. It is the larvaof leucaria 
unipuncta, Haw, a moth with buff -colored wings, and char- 
acterized chiefly by having a conspicuous white speck on the 
disk of the primaries. Up to the year 1861 its parentage 
was unknown; and it is a singular fact that, notwithstanding 
the great abundance in which the insect occurs all over the 
country indicated during certain years, the nature of the 
eggs, and the time, place, and mode of disposition, remained 
unknown up to the present year. Two trains of circum- 
stances serve to explain this fact. The one is that, during 
great army worm years, when the species most attracts at- 




Arruy worm motb.— «, male motli; b, abdomen of the male— natural size ; 
c, eye ; d, base of male antenna ; e, base of female antenna— enlarged. 

tention, the worms are so followed by parasitic and preda- 
ceous insects, and so persecuted and destroyed by other an- 
imals, man included, that comparatively few of them sur- 
vive long enough to produce the moth. The other is that, 
in seasons when the insect does not abound, no one thinks 
of looking for the eggs. 

The time and plaoe of oviposition in this species is quite 
important from the economic standpoint. Structure is a re- 
liable index to habit; and anatomical study of the structure 
of the ovipositor, made last winter, convinced me that there 
was a third and more important reason why the eggs re- 
mained undiscovered, namely, that theyare secreted. With 
this clue, I have in the present year been able to solve the 
mystery, and to prove the correctness of the conclusions ar- 
rived at from structural study. The eggs are, indeed, 
thrust in between the sheath and stalk of well grown grass- 
es, whether out or standing, or occasionally in between the 
natural fold of the green leaf, or the unnatural curl at the 
sides of a withered leaf. On low blue grass, where my first 
observations were made, they are almost invariably laid in 
the fold at the base and junction of the terminal leaf with 
the stalk. The moth invariably endeavors to secrete them. 
They are generally laid in rows of from five to twenty and 
upward, and they are accompanied with a white, glistening, 
viscid fluid which glues them to each other and to the plant ; 
and, when laid in the fold of a spear, draws the two sides 
securely over them, leaving but a glistening streak along 
the more or less perfectly closed edges. Each egg, when 
first laid, is spherioal, 0'02 inch in diameter, smooth, opaque 
white, with a very delioate and yielding shell, which before 
hatching becomes faintly iridescent, and shows the more 
sordid embryon within. The newly hatched larva is a 
looper.the two front pairs of prologs being so atrophied that 
it necessarily loops the body in erawling, as the full grown 
larvas of another large family of moths — the geometridm — 
normally do. A large number of noetuids, in which the 
full grown larvae have the normal complement of prologs 
fully developed, exhibit this peculiarity in the early larval 
stages. The newly hatched army worm bears no resem- 
blance to the full grown individual and is so small, and so 
mush of a color with the pale base of a grass blade, that it 
would scarcely be noticed even where occurring in hundreds 
to the square foot. It developes very rapidly, going through 



five molts, and attaining full growth in from two to three 
weeks. 

There is one other mooted question in the natural history 
of the army worm which I have been able this summer to 
settle, namely, whether the species is single 
or double brooded. In a review of the mat- 
ter in my eighth report, I came to the con- 
Clirysalls of army , , „ , „ 

worm. elusion that, in the more Northern States 

at least, or over the larger portion of the country in which 
it proves injurious, it is but single-brooded, and I am still 
of the opinion that such is the case. But I have proved 
that, like so many other species which are single brooded 
further north, it is frequently, if not always, double-brood- 
ed in the latitude of St. Louis. By carefully feeding the 
moths reared from my first larvae with sweetened water, and 
supplying them with grass in spacious vivaria, I succeeded 
in obtaining eggs from them. These eggs in due time 
hatched, and the second brood of 
worms gave me the moths again early 
in August. The worms were general- 
ly paler than those of the first brood ; 
and being the second generation, 
reared in confinement, they were less 
healthy. I obtained, in consequence, 
but five moths, all of them unfortu- 
nately females. One of these escaped, 
three died without showing any devel- 
opment of the ovaries, while the fifth 
died with the ovaries so well developed 
that the eggs, in a state of nature, 
would probably have been laid within 
a week. It is very clear, from the 
above recorded facts, that the eggs of 
this insect do not as a rule, if at all, *^»Bfo*i> army worm 
pass the winter at the foot of grass stalks, as was hereto- 
fore surmised. Nevertheless, the burning over of meadows 
and grain stubble in winter will act as a preventive of army 
worm injuries, for the reasons that the moth lays very early 
in spring, that she prefers the full grown sheath and stalk, 
even when dry, to the young green spears, and that she can- 
not well lay her eggs, for want of support, where the grass 
is yet sparse and thin, as it is when first starting in a burnt 
meadow. 

In my own experiments, the females, in secreting their 
eggs, showed a preference for old hay over fresh and grow- 
ing grass. Finally, without entering into further details, I 
give the following as a revised summary of the natural his- 
tory of the army worm : 

The insect is with us every year. In ordinary seasons, 
when it is not excessively numerous, it is seldom noticed : 1 , 
because the moths are low, swift flyers, and nocturnal in 
habit : 2, because the worms, when young, have protective 
coloring, and, when mature, hide during the day at the base 
of meadows. In years of great abundance the worms are 
generally unnoticed during early life, and attract attention 
only when, from crowding too much on each other, or from 
having exhausted the food supply in the fields in which they 
hatched, they are forced, from necessity, to migrate to fresh 
pastures in great bodies. The earliest attain full growth 
and commence to travel in armies, and to devastate our 
fields, and to attract attention, about the time that winter 
wheat is in the milk — this period being two months later in 





Army worm motb: a, end of abdomen denuded and showing ovipositor 
at rest; b, same with ovipositor fully extended; e, /, retractile subjoin tB; 
A, eggs— all enlarged ; g, eggs, natural size. 

Maine than in Southern Missouri; and they soon afterwards 
descend into the ground, and thus suddenly disappear, to 
issue again two or three weeks later as moths. In the lati- 
tude of St. Louis the bulk of these moths lay eggs, from 
which are produced a second generation of worms, which 
became moths again late in July or early in August. Further 
north there is but one generation annually. The moths hi- 
bernate and oviposit soon after vegetation starts in spring. 
The eggs are inserted between the sheath and stalk, or se- 
creted in the folds of a blade ; and mature and perennial 
grasses are preferred for this purpose. The worms abound 
in wet springs preceded by one or more very dry years. They 
are preyed upon by numerous enemies, which so effectually 
check their increase, whenever they unusually abound, that 
the second brood, where it occurs, is seldom noticed ; and 
two great army worm years have never followed each other, 
and are not likely to do so. They may be prevented from 
invading a field by judicious ditching; and the burning over 
of a field, in winter or early spring, effectually prevents 
their hatching in such field. 

It is thus that questions which have caused discussion 
for years, and given rise to various theories, are settled, and 
circumstances that seemed wonderful and difficult to ac- 
count for are explained by a few careful observations and 
experiments. 

St. Louis Mo. 
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A Handy Form of Chuck. 
To the Editor of the Scientific American : 

I want to thank you as well as Mr. Joshua Hose for the 
many useful hints to amateurs contained in his notes on tools 
and their uses, and particularly to the articles on lathes and 
lathe tools am I indebted much for useful information. 

I send you a model of a chuck something in the style of 
the one described by Mr. Rose in your issue of August 5, 
1876, in which, as your readers will see, by the use of a va- 
riety of parallel slips, many different sized pieces can be held 
for turning, by only two wedges ; and any boy who cst> use 
a lathe can make it. 




I would advise all amateurs to have a tap to match the 
screw on the mandrel ; and also a small piece of hard, close- 
grained wood, tapped to fit, the hole being bored with tho 
grain, and then screwed on to the mandrel, and there turned 
with slight taper from left to right. A small shoulder or 
flange should be turned on the left hand end, so that, when 
screwed on, it fits up close. Then turn a piece of good soft 
dry pine board, as large as will swing, 11 to 2 inches thick, 
and turn a hole in the center to exactly fit the piece of hard 
wood in which you have cut the thread ; put these together 
with good glue; when the glue is dry, turn the face and 
edge, and you have a chuck or face plate, which (being of 
soft wood) can be easily turned out so as to hold any block 
that is less in diameter. When this face plate is used up, it 
can easily be renewed on the same piece of hard wood in 
which the screw is cut. Dogwood is perhaps the best of the 
common woods in which to cut a thread ; it is cheap, and to 
be found in almost any yard where firewood is sold. I have 
some of these wooden chucks, the threads being cut across 
the grain, which have been in use in my chuck for years; 
and they are as good as new. I prefer a wooden face plate, 
made as above described, to screwing a board on to an iron 
face plate, because the screws give in the wood, and they do 
not remain true. Amateur. 

Philadelphia, Pa. 



The Ratio of (he Diameter ol a Circle to Its 
Circumference, 

To the Editor of the Scientific American : 

It is not easy to realize the comparative minuteness of the 
difference between the figures 31416 and 3 '14159, unless we 
reduce them to some familiar standard, say to some fraction 
of an inch. The former of these numbers is too large and 
the latter too small, the true figure being at some unknown 
point between them.but about three times as near the latter 
as the former. The difference between these numbers is 
00001; and with regard to a 12 inch circle, it would repre- 
sent - 00012 of an inch. Every mechanic using a minutely 
divided steel scale is familiar with the appearance of -JL^ of 
an inch; and he may, by an effort.be able to imagine the 
minuteness of T J-j- part of one of these one hundredths, 11 
of which latter subdivisions constitutes the 00012 part of 
an inch. But this small fraction is the sum of the two 
errors contained by the numbers 3'1416 and 8'14159, said 
errors being respectively only about -j^. and -g$ of a subdi- 
vision for those numbers. Now two lines over three feet 
long, differing in length only by 0'012 parts of a y^-j. of an 
inch, have practically the same length; and slight as is this 
difference, the circumference of a 12 inch circle, if straight- 
ened out, would be longer than one and shorter than the 
other, that is, it would differ from either one by less than 
the amount by which they differ from each other. If a mi- 
croscope having a power of 200 diameters were brought to 
bear upon these minute portions of an inch, the former 
(0 - 3 inch etc.) would appear less than a -fa on the scale, 
while the latter (,-fo, etc.) would have an apparent breadth 
scarcely exceeding that of one of the division marks; and 
yet these microscopic amounts constitute respectively the 
extent of the errors developed by using the above ratios to 
obtain the circumference of a 12 inch circle. 

For other sized circles, these errors increase or diminish 
in exact proportion to the diameters : for instance, in a cir- 
cle the size of a locomotive turntable they would be respec- 
tively about i and £ of a jfo of an inch. The mechanic 
realizing these facts is enabled to use the numbers 31416 
and 314159 intelligently, as multipliers for the diameters. 
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and with fall confidence in their almost absolute truthful- 
ness as applied to circles of moderate size. 

Rochester, N. Y. E. B. Whitmoke. 

-^ <t> •» 

Tbe Earth's Motion. 

To ffie Editor of the Scientific American : 

In an article on the "Irregularity of the Earth's Motion," on 
page 321, current volume, it is mentioned that " smaller 
changes,some in one direction.others in the other.have taken 
place, generally lastingabout four weeks at a time." What- 
ever may be the cause of the changes of long duration, there 
must, of necessity, be a change at every revolution of the 
moon, since it has long been a well established fact that the 
earth does not move in a regular orbit around the sun, but 
in epicycloidal curves, the center of gravity between the 
earth and moon making the real orbit in which both together 
revolve. And as this center is outside of the earth, the 
whole body of the earth must cross the orbit twice in every 
revolution of the moon, and thus must apparently be con- 
stantly varying in the velocity of its motion. 

To represent the true path of the earth would require a 
section of over one hundred feet in length, of an arc of one 
hundred feet radius, in which arc the earth would be but one 
tenth of an inch in diameter. But the path of the moon, 
which is affected in a much greater degree, can be given on 
a much smaller scale. Thus, if we take a plain wheel of 
six inches diameter and insert a pin in the center and an- 
other at one tenth of an inch from the first, and roll this' 
wheel around the edge of another wheel of seventy-six 
inches diameter, we will find that, while the center pin de- 
scribes a circle of eighty inches, the other will describe a 
curved line like that of the moon. It will thus be seen that 
it is only the common center of gravity that has a regular 
motion, while the motion of both the earth and moon must 
be constantly varying. J- A. B. 

Canton, Mass 



Turning to the other half of the branch, we perform upon 
it the same operation ; and we may then cut away with the 
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gouge the intervening timber from between the curve lines. 
Our two halves will be of the proper curve at the end to fit 
exactly to the body of the T, as shown in Fig. 117, in which 



the body, we proceed as follows : Fig. 121 represents tbe ap- 
plication of a peculiar trammel designed for this and simi- 
lar purposes. It enables the operator to strike a true circle 
upon a round or uneven surface. It is composed of the 
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PRACTICAL MECHANISM. 



BY JOSHUA ROBE. 




Sioosd Sibiis— Number XVI. 



PATTERN MAKING. 

Our next example is what is called a T, a drawing for 
which is shown in Fig. 113. It is shown with flanges on the 
main body, and a hexagon on the branch. Sometimes a 
flange is employed instead of the hexagon, but this depends 




upon the connections to which it is to be attached. Patterns 
of this class are often made so that either round flanges or 
hexagonal connections may be put on at will ; and it is in 
that style that we propose to make our example. It is ap- 
parent that the pattern will be the most easily molded with 
its body and branch both lying horizontally in the mold, so 
that, if we suppose the surface of this paper to represent the 
surface of the mold, the engraving shows just how the pat- 
tern will lie in it. It will be advisable, therefore, to make 
the pattern in halves. 

We first prepare the body and flanges, in the same manner 
as described for the body of our gland, the only difference 
being that we have, in this case, to fit a flange on each end. 
The same method is pursued in making the branch, with the 
exception that we only require a core print on one end, the 
other end abutting against the body. The first question that 
arises is how long shall we make the branch ; and this de- 
pends upon how far the branch follows the curvature of the 
body. In our example, the branch and body are of the same 
diameter, and therefore the branch will follow exactly half 
way around the body. We turn up the branch piece, then, 
to its requisite diameter, and make its length equal to the 
diameter to which it should stand out from the body, added 
to half the diameter of the body. The pieces we have made, 
then, are those shown in Fig. 114, in which A represents the 
piece for the body, and B the piece for the branch Our next 
proceeding is to cut out the abutting end of the branch to 
fit to the curvature of the body, and this we perform as fol 
lows : We first set the bevel square to an angle of 45° by 
the process shown in Fig. 109, and then, taking the branch 
halves apart, and placing the bevel square with its back 
across the end face of the branch (the blade lying on the joint 
face of the half branch), we mark the two lines, A B, in 
Fig. 115, which must meetexactly in the center of the branch 
and at the extreme end, as shown in Fig. 116. We then 
pare off the angular piece, C D, down to the lines, A B. If, 
before we do the paring, however, we give our half branch 
a quarter turn around, it will appear as shown in Fig. 116 ; 
the curved formed by the intersection of the plane surface 
(just made) with the round surface of the piece is the true 
curve of the body of the T. 



A represents a sectional view of the body of the T, and B 
C are the two halves of the branch; while the view, D, 
shows the body of the T lying horizontally with the branch 
attached. 

We have now to fasten the branch to the body of the T ; 
and here we must pause to consider whether the pattern is 
required to serve simply for the production of a few cast- 
ings, whether it is to be cast aside after the first casting, 
never to be used again (which is often the case), or whether 
it is intended for standard or continuous use. For a tempo- 
rary purpose, a few screws will be sufficient; but for a per- 
manent pattern, a much stronger joint may be made as fol- 
lows : Brush with hot glue the ends of the branch piece, 
and let them stand until the glue has been absorbed into the 
pores of the wood. This is called sizing, and is always ne- 
cessary in gluing end wood, as it is called, meaning the end 
grain of wood. The reason that sizing is, in that case, ne- 
cessary is that the pores of the wood all meet the surface in 
the end grain, and the sizing is necessary to fill them. We 
then take a truly planed piece of board, and lay one half of 
the body down upon it, placing a piece of tbin paper between 
the body and the board so that any glue that may run out 
may not touch the board : otherwise it may glue the work 
so fast to the board that, in parting them, some of the fibers 
of the wood may get torn out. Then we fasten temporarily 
the half body to the board, and lay one half of the branch 
with its flat surface on the same board, and glue it to its 
place, drawing it well up to the body piece with dogs or 
clamps, at the same time observing that it is close down to 
the board, and fixing it temporarily there, as shown in Fig. 
118, and allowing it to remain until the glue is dry. Input- 




turned bar or rod of metal, A, of about half an inch diame 
ter, and upon it slides the piece of brass tube, B, upon which 
is contrived a support for the sliding arm, C, as well as a 
set screw for fastening the arm, C, in any desired position. 
At the end of the arm, C, is placed an arrangement for fast- 
ening the scriber, D, so that we may set the scriber at any 
requisite distance from the rod, A, by adjusting and fasten- 
ing the arm, C, and revolve it about while lifting or lower- 
ing it upon the rod, A. When properly made, this is a most 
useful tool ; and if not in use, it may be taken apart in an 
instant, and it occupies but very little room in a tool box. 
If the stand, E, pierced with holes for screwing down, is 
provided, it will be a very useful addition, but it may be 
dispensed with; whereas the tool proper, or some improvised 
substitute for it, is absolutely necessary, for the curvemust 
be struck somehow. If the pipe or branch is large, sayeve n 
six inches in diameter, to attempt to fit it by guessing and 
trying is the work of a novice and not of a workman. To 
apply this tool to our branch, we proceed as follows : Tak- 
ing a planed board, we gage a line upon it; and at a point 
on this line, we describe a circle upon it of the size of the 
foot of the instrument. We then make two V blocks, such 
as shown in Fig. 122, to carry the branch. We then place 
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ting on the second half of the branch, the board need not 
be used, since the first half, already in position, will serve as 
a guide. A piece of paper must, however, be placed be- 
tween the two halves of the branch to prevent them from 
adhering together. When all is dry, put a strong screw in 
the position denoted at A, in Fig. 119, cut out a recess on 
the flat face of each half, and let in a piece of hard wood, as 
shown by the dotted lines in the same figure. 
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Let us now suppose that, in our example, the diameter of 
the branch had been smaller than that of the body of the 
T. In that case we must first ascertain its proper length by 
the process illustrated in Fig. 120, which represents a piece 
of board, upon which we strike the line, A B; and from the 
point, C, we mark the semicircle, D, which must be of the 
same radius as the body of the pattern. Then, parallel with 
the line, A B, we draw the line, D E, the distance between 
these two lines being equal to half the diameter of the 
branch of the pattern. Then from the junction of the line, 
D E, with the semicircle, D, we strike the line, D F, at a 
right angle to A D; and then from F to G, added to the dis- 
tance which the branch requires to stand out from the edge 
of the body, is the length we require to make the branch. 

To draw the curve on this branch so as to cut it out .to fit 



these V blocks with the apex of the V exactly over the gftged 
line, and place the branch in the Vs. We then set tbe point 
of the scriber at a distance from the rod of the trammel 
equal to the diameter of the branch, which may be readily 
done if the size of the rod be known. We next mark upon 
the top of the branch, as it lays in the Vs (with the joint of 
the two halves standing vertically), the distance it rt quires 
to be cut out to form the curve, which distance will corres- 
pond to the distance of F G, in Fig. 120. We then draw 
the branch forward until this mark falls exactly under the 
scriber, keeping the joint faces vertical ; and this adjustment 
being made, we fix temporarily the branch to the piece of 
board whereon it and the Vs rest. Then we move the aim, 
C, in Fig. 121, a half circle; and letting the point of the 
scriber contact with the branch, we draw the necessary line. 
It will be found, however, that it is requisite to mark the 
lines while lifting the arm to prevent the scriber from dig- 
ging into the wood. Thus one side of the branch will be 
marked, and we must then turn it upside down on the Vs, 
set the joint vertically again, adjust the mark to the scriber 
point, and proceed as before to mark the other side of the 
branch. We may then cut out the corners to the lines, which 
may be most rapidly performed by a band saw, sawing ex- 
actly to the line : the branch being held on a board, as it was 
when being marked. In fact, a piece of wood should be 
fitted underneath, where the saw cut will come, so as to 
prevent the fibers of the wood from being torn out at the 
edge, showing a ragged cut: as it is very apt to do, especial- 
ly if the band saw is not in first class order. 

Should the branch be required to stand obliquely to the 
body of the pattern, as shown in Fig. 123, it may be struck 
out in the same manner; but instead of being set square with 
the rod of the trammel, as in the former case, it must be set 
at the bevel at which it is to be fixed upon the body of the 
pattern. When marking one side, the branch must make 
an angle with the upright equal to the angle at A, in Fig. 
123 ; while, when marking the other side, it must form an 
angle equal to that at B, in the same figure. It will pay, 
where two or three pattern makers are employed, to have 
this marking apparatus always standing ready for use upon 
a board, with the degrees of angles marked thereon ; so that 
a workman could mark off his job in five minutes, and cut it 
out with a band saw. Cutting out with a gouge and trying 
to its place may take four or five hours. It must be borne 
in mind that too much care cannot be given to striking out 
the pieces accurately and to sawing them true to the lines. 
The saw must be sharp and of a width suitable to the curve, 
and not tremble, or "dither," as band sawyers say. By at- 
tending to these matters, a fit may be obtained with a mini- 
mum of labor to the workman ; and this is desirable in itself 
and is an item of profit in the cost of the pattern 
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ANTIQUE GOLD AND SILVER WOBK. 

It was the custom among rich men in the middle ages to 
invest a considerable portion of their wealth in gold and 
silver wares: not only for the sake of possessing valuable 
and rare specimens of art workmanship, as a means of dis- 
play, but as an investment. Men of large revenue must 
have been sorely puzzled to know what to do with money 
when stock companies, bonds of corporate bodies, and na- 
tional debts were unknown; and even bankers, as known as 
such to-day, had no existence, the custom of banking not 
being introduced till about the seventeenth century. This 
consideration, probably, furnishes an explanation of the 
great wealth in gold and silver plate which was pos- 
sessed by some of the European monarchs in the thir- 
teenth and following centuries. As the goldsmiths be- 
came dealers in this form of property, and frequently 
received it for safe keeping or as security for loans, 
they gradually became bankers; and many of the oldest 
banks in London were originated in this way. 

The practice called into existence some of the very 
greatest artists that the world has ever known. Ben- 
venuto Cellini may justly be called the chief even of the 
most renowned workers in the precious metals; and the 
demand for his services spread to all the courts of Eu- 
rope. His works are very numerous, and the smallest 
authentic specimen of his handiwork is sure to fetch an 
enormous price when offered for sale, and to be highly 
prized by its purchaser, and closely studied by the con- 
noisseur, as well as by the aspirant for fame in the 
beautiful art of metal working. Cellini founded the 
renaissance school of design and ornamentation of the 
precious metals ; and his contemporaries and followers 
extended the influence of the newly revived classical 
forms, till the goldsmith's art, as we now know it, was 
formed. The progress since made was studied by tens 
of thousands of people at the recent Centennial Exhibi- 
tion; and the magnificent exhibits of Messrs. Elkington 
& Co., Tiffany & Co., and other firms have well shown 
the present condition of the craft. 

The accompanying engraving delineates a very re- 
markable salt cellar, being part of a collection of an- 
tique plate formed by the late Lord Londesborough. 
This curious example (the engraving of which we select 
from the pages of the Silversmith's Trade Journal) of the 
quaint designs of the old metal workers is considered 
to have been the work of one of the famous Augsburg 
goldsmiths at the latter part of the sixteenth century. 
It is a combination of metals, jewels, and rare shells, in 
a singularly grotesque general design. The salt was 
placed in the large shell of the rare pecten of the 
South Seas, which is edged with a silver-gilt rim, chased 
in floriated ornament and further enriched by garnets; 
to it is affixed the half-length figure of a lady, whose 
bosom is formed of the larger orange-colored pecten, upon 
which is fixed a garnet, to represent a brooch; a crystal 
forms the caul of the head dress, another is placed below 
the waist. The large shell is supported by the tail of the 
whale on one side, and on the other by the serpent which 
twists around it; in this reptile's head a turquoise is set, the 
the eyes are formed of garnets, and the tongue of red onyx. 
The whole is of silver-gilt, and within the mouth is a small 
figure of Jonah, whose adventure is thus strangely mixed 
with the general design. The sea is quaintly indicated by 
the circular base, chased with figures of sea monsters dis- 
porting in the waves. It would not be easy to select a more 
characteristic specimen of antique table plate. 



and in the other a Selenium plate, S S', the latter in commu- 
nication with an electric current and a galvanometer. The 
lens being covered with two movable screens, E E', the 
whole is comparable to an eye, in which the screens repre- 
sent the lids, and the selenium plate the retina. Whenever 
the screens are removed, the galvanometer is seen to deviate 
and the degree of deviation depends on the color of the light 
which converges upon the selenium. It is very slight if the 
light is blue, more if the light is red, and still more if white 
light be transmitted. The eye may be placed in communica- 
tion with an electro -magnet, which may automatically ope- 
rate the screens, in manner similar to lids. " Here," says 




AIT ANTIQUE SALTCELLAR. 

Dr. Siemens, " is an artificial eye, sensible to light and to 
differences in color, which gives signs of fatigue when it is 
submitted to the prolonged action of light, which regains its 
strength after resting with closed lids," and which, by an 
electro-magnet attachment, may be made to close itself, as 
does the human eye involuntarily, on the occurrence of a 
vivid flash. 
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SIEMENS' SENSITIVE ABTIPICIAL EYE. 
We have already alluded to Dr. William Siemens' curious 
device of an artificial eye sensitive to light, an invention 




based upon the action of light upon the electric conducti- 
vity of selenium. The construction of the eye is shown in 
the annexed engraving. 

A hollow sphere, suitably supported, is provided with two 
openings, in one of which is placed a converging'lens, A B, 



Trade marks In Great Britain. 

Hon. B. H. Duell, Commissioner of Patents, has received 
a communication from the Commissioner of Patents of Great 
Britain, informing him that by act of Parliament foreigners 
have been accorded the privilege of registering trade marks 
in that country on the same terms as British subjects. Tbe 
1 United States Patent Office has recently declined to register 
trade marks for British subjects for the reason that no pro- 
vision had been made by treaty or act of Parliament extend 
ing the reciprocal privilege to our citizens ; but in view of the 
action of England now communicated, our Patent Office will 
hereafter register trade marks for them on the same terms 
and under the same regulations as those prescribed by it, 
in accordance with act of Congress for citizens of this coun- 
try. 

The letter from the London Patent Office calls especial at- 
tention to the fact that prior registration in the country of 
which a foreign trade mark owner is a subject is not neces- 
sary before registration in Great Britain; but in case a trade 
mark has been used before the date of enactment of the new 
law (which date is not, however, stated in this communica- 
tion) it will be necessary in the application for registry that 
a description of the goods in respect of which it has been 
used, and the length of time during which it has been so 
used, be given. 



New Remedy for Boiler Scale. 

Zinc has been shown to be an excellent anti-corrosive in 
those cases where decomposed grease or fatty acid is the de- 
stroying agent of boiler metal ; but its usefulness is mainly 
confined to boilers in which sea water is not used. Filtering 
the feed is an excellent precaution and should be universally 
adopted. To prevent the corrosive action in marine boilers, 
of substances which no filtering can arrest, Mr. Rowan, in 
a paper recently read before the British Association, pro- 
poses forming on the interior surfaces of the boiler, an arti- 
ficial coating of calcium sulphate and magnesium hydrate, 
in proportions varying with the pressure carried by the 
boiler. It is claimed that, when once hardened by heat, the 
artificial scale thus made with fresh water cannot be dis- 
solved by fresh water, and is not likely to be affected by the 
small quantity of sea water which may leak in: that its 
thickness is quite under control, and that it is free from 
the trouble attending the keeping up of a salt scale. 



Sawing Granite. 

Among the interesting things that were shown to the ar- 
chitects in Philadelphia, during their convention, was the 
patented process of Messrs. Struthers & Sons, for sawing 
granite. Hitherto it has been found impracticable to cut 
granite with a saw, since the ordinary sand process would 
cut only an inch and a half or two inches per day. The in- 
ventor of the Messrs. Struthers' process hit upon the idea 
of using chilled iron, finely divided, instead of sand. A jet 
of steam is directed upon a fine stream of melted iron, and 
blows it into spray, just as in the common atomizer a jet of 
air pulverizes, so to speak, the stream of liquid upon which 
is turned. The iron, divided into fine globules of, say, 
a fortieth or a fiftieth of an ineh in diameter, falls into 
cold water, and is chilled into excessive hardness. It 
is used under a saw of soft iron, and with a stream of 
water, as sand is used in sawing marble. Most persons 
would have supposed that the scratching of angular 
grains of sand would be more efficient than the rolling 
friction of globules of iron; but it would seem that the 
sand is speedily crushed into dust, while the tough 
iron, simply wearing down into smaller and smaller 
globules, crushes its way through the felspathic and 
other crystals of the granite (which with us is usually 
sienite, by the way, and not granite). The rolling of 
the globules is curiously shown by fine channelings or 
fiutings, which score the under edge of the saw from 
end to end. By this device granite can be sawn at the 
rate of three or four inches per hour, and at small ex- 
pense : the waste of the iron being about three pounds 
for every square foot of kerf, or two square feet of 
sawn surface. For small blocks, where a saw can be 
used that is short enough and therefore stiff enough to 
bear a heavy pressure without buckling, it is found 
possible to cut at the rate of twelve or fourteen inches 
per hour. The surface obtained by sawing is vastly 
better prepared for polishing than a hammered surface, 
not only because it is smoother, but because by ham- 
mering the surface of the stone is " stunned," as it is 
termed: that is, the crystals are so bruised and shattered 
below the surface that it is necessary, before the polish- 
ing can begin, to grind away an eighth of an inch or 
more, which is unnecessary with a sawn surface. — 
American Architect and Building News. 

■ ■ ■» m 
A NEW BLOWPIPE. 

We illustrate herewith a novel blowpipe, which con- 
sists of a fire chamber, connected with an air forc- 
ing apparatus, and provided with nozzles of various 
forms for directing one or more jets of heat and flame. 
The object is to provide a portable blowpipe, the flame 
of which will have sufficient power to heat objects of 
considerable size. The fire chamber consists of a cylin- 
der, B, of iron, having conical ends. To one of these ends 
the blast pipe, C, is attached; and to the other a nozzle, D, 
is attached by screws, so that it may be removed and re- 
placed by nozzles of different forms. E is an aperture in 
the top of the fire chamber, for the introduction of coal, etc. 
The chamber is lined with a coating of fire clay. 

Fig. 2 represents a flat or elliptical nozzle, and Fig. 3 a 
double nozzle, capable of directing the flame on both sides 
of an object. In use, the chamber, A, is filled with burning 
charcoal, coke, or other suitable combustible substance, and 
the blast pipe, C, is connected by a flexible pipe with a 
blower or bellows. A blast being created, a jet of flame and 
heated gases issues from the nozzle, D, which is directed 
against the object to be operated on. The heat generated in 
this manner is said to be so intense that heavy irons, like the 
frame or braces of a locomotive or other large objects, may 
be heated in their places and bent. With a nozzle having 
several jets arranged in an arc, the tire of alocomotive wheel 

Fig. 1. 




Fig- 2| 



Fig. 3. 





may be heated and expanded, so that it may be easily re- 
moved. 

The apparatus is the invention of Messrs. 0. G. Dodge and 
William Gushurst, of Omaha, Neb., and was patented 
through the Scientific American Patent Agency, September 
26, 1876. 
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ACHMEA PAHICTJLATA. 

The achmeapaniculata, represented in the fine engraving 
herewith (which we extract from La Nature), belongs to the 
bromeliacea, a small family of endogenous plants, which 
includes the pineapple, and is quite nearly related to the 
canna, ginger, and banana families. The plants are us- 
ually stemless, scarcely woody, and nearly all tropical. 
They are mostly epiphytes in the forests of Central and 
South America, growing in trunks of trees (though they 
are by no means parasites) and in clefts in rocks. The leaves 
are dry or fleshy and channeled, sheathing at the base, and 
usually covered with scurf. The flowers are hermaphrodite 
and regular, and are crowded on the stalk, which grows to a 
hight of two or three feet. Each flower consists of three 
outer divisions or calices, and three inner, much longer, with 
petal-like divisions all attached to the inferior three-celled 
ovary. Each flower is likewise placed in the axil of a bract, 
the upper bracts, which are with- 
out flowers, developing at the top 
of the stem as a group of small 
leaves, ending in a point or spur. 

The six-cleft perianth is the dis- 
tinguishing feature of the family 
to which the achmea belongs, and 
thus curiously enough allies to 
the wholly dissimilar appearing 
Tillandtia or long gray moss, so 
common in our Southern States. 



in passing from units to tens, because we take in the teens 
between ten and twenty." 

m it > m 

Indian Manufactures. 
According to the English papers, a great change is coming 
over India in the matter of manufactures. The old indigen- 
ous industries are in many places dying out, first through the 
competition of English looms, and latterly through the in- 
troduction of machinery into India itself. The delicate- 
handed natives, however, conform to the altered circum- 
stances, and show a great readiness and aptitude for me- 
chanical work. In jute, cotton, and sugar factories they 
find employment by thousands; but the traditional excel- 
lence of their work has not yet in all places succumbed to 
the invasion of steam, for in Orissa and in Patna the hand- 
loom still holds its own; and the muslin (the finest in the 
world, of which fabulous tales are related in connection 



Knowledge Made Useful. 

In a recent address to the stu- 
dents of the School of Pharmacy, 
London, by Mr. Barnard S. Proc- 
tor, he illustrated as follows the 
idea that not only must the mind 
have received an ample store of 
useful facts, but all those faculties 
must also have received a large 
development before one can be re- 
garded as in any complete sense 
well educated and intelligent. "To 
make a carpenter you want wood 
and tools, and skill to use them. 
So to make a learned man you 
should have knowledge of facts 
and laws, and power to use them. 
Probably many of you are not 
aware how imperfectly you exer- 
cise these faculties upon facts or 
circumstances which are presented 
to you. I will take an illustration. 
Suppose I write down in a vertical 
column two series of units 0, 1, 2, 
3, etc., up to 9, thus : 






9 


1 


8 


2 


7 


3 


(i 


4 


5 


5 


4 


6 


3 


7 


2 


8 


1 


9 






" Some would be noticed by all 
of you if you regarded the figures 
long enough, but you would not 
all observe them equally soon ; it 
would depend upon the innate fa- 
culty and the degree of education- 
al development of the individual. 
The first thing you would notice 
is that the double column repre- 
sents the nine column in the mul- 
tiplication table; next you might 
notice that, if we place a plus mark 
( + ) between these two columns, 
and an equal mark after them, we 
should obtain a third column all 
nines, thus : + 9 = 9, and the same 
with all the others down to 9 + 
= 9. Next, if you draw diagonal 

lines from the to the 8, and from the 9 to the 1, and so on, 
you will see that the products are all eights one way and all 
tens the other. In making these observations we should 
not say you had discovered a law, though we might say you 
had detected a rule applying to the arrangement, and you 
would naturally say: ' Where there's a rule there's a rea- 
son." And in the search for the reason you exercise the 
higher faculties of the mind. You do not continue yourob- 
servations upon these figures alone; you commence consider- 
ing, speculating, and testing speculation with experiment. 
You may extend the column upwards and downwards, and 
find nine times nine tenths is 8 1, and nine times eight tenths 
is 7 '2. So tke remainder, the sum of the two figures con- 
tinues to be nine. You may then carry your extension down- 
wards, and find nine times eleven are ninety-nine, the sum 
of which two figures is not nine but eighteen. Then nine 
times twelve equal 108, in which case the sum of the three 
numbers gives us nine, as also is the case with the following 
numbers : 117 and 126, etc. You will observe the hitch at 
eleven times nine in the sum taken horizontally, and that 
there is no hitch in the sums taken by the right hand diago- 
nal, and three hitches in the left hand diagonal. This will 
lead you to observe that in stepping from decimals into units 
the rate of progression is altered, and that it is not altered 




hard substance they are easily broken ; further, it is fre- 
quently necessary to color the ball afresh, as any deep pen- 
etration of the color produced in the ivory would affect its 
quality, and give rise to more frequent fractures. The cen- 
ter of gravity of the ebonite ball lies exactly in the middle, 
as the material is perfectly homogeneous. The hardness of 
these balls is such that they may be thrown with all one's 
force against a granite plate without being injured, and 
they have also great elasticity, springing to a hight of 60 or 
90 feet. The price of the balls (notwithstanding their supe- 
rior qualities) is about one third less than that of the ivory 
balls." 

It might be worth while to test balls of glass, hardened by 
the Bastie process, as substitutes for ivory. 

<<«>«» • 

Cryolite and Its Uses. 
Cryolite was discovered toward the end of the last centu- 
ry in a bay in Arksut Fiord, West 
Greenland, where it constitutes a 
large bed or vein in the gneiss, of 
about 800 feet in length and 80 
feet in thickness. The name is 
derived from two Greek words 
meaning " ice " and " stone," and 
is applied because of the fusibili- 
ty of the mineral in the flame of 
a candle. It was supposed to be 
sulphate of barytes until exam- 
ined by Abildgaard, who found it 
to contain fluoric acid. Subse- 
quently Elaproth detected soda in 
its composition. It was not, how- 
ever, until 1850, when Jules Thom- 
son discovered that the mineral 
could be easily decomposed either 
by the dry or wet way with lime 
and the calcareous salts, that it 
came into industrial use. In ap- 
pearance cryolite is snow white, 
partially transparent, of vitreous 
luster and brittle texture. Its 
hardness is 2 '5, specific gravity 
3; and it cleaves in three direc- 
tions, two of which are rectangu- 
lar. 

From cryolite, aluminum, alum, 
caustic soda, and glass of a pecu- 
liar quality are obtained. About 
6,000 tuns of the mineral are 
yearly brought to this country for 
soda manufacture. The glass is 
produced in Philadelphia under 
the name of " hot cast porcelain," 
and, when mado of pure cryolite, 
is milky white in hue and slight- 
ly transparent. Impure cryolite 
yields an opaque glass closely re- 
sembling marble. The mixture 
for milky glass consists of oxide 
of zinc 1 part, cryolite 4 parts, 
and sand 10 parts. This is melted 
in pipe clay pots, which are not 
attacked by the fluo silicic acid 
disengaged. The glass is very 
hard, remarkably solid, and is not 
attacked by strong acids even 
when pulverized. These proper, 
ties are doubtless due to the pre- 
sence of undecomposed cryolite. 
With a small quantity of the mi- 
neral, the glass is brilliant and re 
f racts light strongly ; with a great- 
er quantity it becomes opalescent, 
and finally, on more cryolite be- 
ing added, the glass turns opaque 
and closely resembles porcelain. 



ACHMEA PANICULATA. 

with the most charming of princesses), though very costly, 
is even now to be obtained from the weavers of Dacca. 
— < ■ > m — 

A Substitute for Ivory Billiard Ball*. 

Probably the best known substitute for ivory billiard balls 
is the celluloid composition made by the Albany (N. Y.) Bil- 
liard Ball Company. There has been no material yet discov- 
ered that equals ivory for this purpose, but the latter is ex- 
pensive; and the production of large tusks, which are re- 
quired for full sized balls, is growing gradually less, so 
that increasing necessity exists for a substitute which pos- 
sesses the requisite weight and elasticity. The celluloid 
balls cost about 25 per cent less than ivory at the present 
price, and are a fair substitute for the latter ; but it would 
seem as if some of our ingenious inventors might discover 
a new material or improve on the present artificial substance. 
A billiard table manufacturer in this city writes to us " that 
if any man can invent a perfect substitute for ivory, his for- 
tune is made." We have no doubt of the correctness of the 
last assertion, notwithstanding the absurd statement of some 
of the foreign journals that billiard balls are now made of 
ebonite, by a firm in Berlin, superior to ivory. We quote : 

" Ivory balls are objectionable, on the score that they are 
not of equal density throughout, and that by falling on a 



A New Weapon of "War. 

According to the San Francis- 
co Chronicle, another terrible in- 
strument of war has been inven- 
ted, by a resident of that city. 
The new gun, patented by Leonard and De Vry, and chris- 
tened " Peace Conservator," was exhibited at the Pacific 
Iron Works. The prompt action of the instrument, deliver- 
ing seventy shots in four seconds, and ten hundred and fif- 
ty shots in one minute, through a thick oak barricade, 
proves that it is one of the most terrible death-dealing in- 
ventions ever known. The machinery is simple and easily 
worked, requiring but few attendants, who are perfectly 
protected from their adversaries' bullets; and it can be trans- 
ported with much greater ease than an ordinary six-pounder. 
The bullets from this terrible machine will, it is claimed, di- 
verge 300 feet in 1,000 yards— the distance claimed at which 
it will effectually deliver shots — and the gun can be easily 
worked by one person in any direction, or made to shoot al- 
most solid. 

<<■><» 

Hall's Journal of Health advises over-stout people not to 
seek to reduce flesh by drinking vinegar or smoking, but to 
maintain as perfect a digestion as possible and avoid fat- 
making foods, such as starch in the shape of potatoes, flour 
bread,and rice. Spirits.malt liquors,and sweets are to be ab- 
jured. The gluten of wheat is the best food. It will sus- 
tain life in full vigor, but it will not add an ounce of fat to 
the body. 
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HOUSE BUILDING. 
Bricks, girders, various types of masonry, metallic laths, 
and chimney cowls, subjects all connected with house build- 
ing, are illustrated in the accompanying engravings, which 
we select from Knight's " Mechanical Dictionary."* 

HOLLOW BRICKS 

are made for purposes of warming, ventilating, and remov- 

Fig. 1. 

Jc~tu 



Fig. 2. 









Ventilating Bricks* 



Hollow Bricks. 



ing moisture from walls. In some cases the hollows form 
flues or shafts, either for ventilation or for the discharge of 
dust from upper stories; in others tbe orifices form air cham- 
bers, the imprisoned air being a very poor conductor of heat. 
At a, Fig. 1, is represented a 9-inch wall of hollow brick 

Fig. 3. 




Hollow-Brick Arch. 

finished with solid brick at the angle; b shows a 14-inch 
wall, a half ventilating brick being used alternately in the 
courses; c shows the relation to each other of the ventila- 
ting spaces, so as to render, the openings continuous. Figs. 
2 and 3 represent the construction adopted in Prince Albert's 
model houses. It is stated that there is an advantage of 29 
per cent in favor of the hollow bricks over the ordinary 
bricks, in addition to a considerable diminution in the cost 
of carriage and transport, and a saving of 25 per cent in mor- 
tar and labor. In Fig. 4, a is a hollow brick for ceilings, hav- 

Fig. 4. 




ing lips which rest on the lower flanges of the girders. The 
bricks indicated by letters, b to k, are external and internal, 
quoin, jamb, and splay bricks. Fig. 5 shows 

METALLIC LATHS 

for wooden or iron partitions which are very much in use 
for fireproof and partially fireproof buildings, a has a cor- 
rugated plate and transverse rods; behind the latter the 
plaster makes its lock, b has plates with dovetail holes in 
which the plaster fastens. At e are corrugated plates which 
catch upon hooks on the studding. The plates at d have 
bent prongs; those at e are^inverted frustums ; those at j 
have flanged corrugated edges. At g there are sheets with 
projecting studs of f rustral form; at h, iron slats, which are 
held by slotted iron plates driven into the studding. At » 
is shown a form in which the edges of bent slips enter slots 
in the studding; at j, bent strips occupy depressions in the 
same ; k has means for pinching the edges of the lath. The 
lower figure represents a portion of a structure in which the 
wooden joists and studding are so isolated from each other 
and protected externally that the wood cannot be readily 
fired by exposure to flame, m m are the wooden joists, n 
protecting bodies of concrete, and t the corrugated lath, o 
is the wall plastering, which is spread upon similar metallic 
lathing on the studding, r. 

GIRDERS 

are the principal beams of floors, spanning tbe distance from 
wall to wall, and affording a place of attachment for the 



binders, to which the floor and ceiling joists are applied. In 
double framed floors the binding joists, n, Fig. 6, instead of 
resting on the walls, rest on the girders, m. The bridging 

Fig. 5. 




Metallic Lath. 
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joists, *, rest on the binding joists, and the ceiling joists are 
secured beneath the girders, a to I are forms of wrought 
iron, and m to z forms of cast iron, girders. & & is a com- 
pound I girder, a a is rolled in one piece, and e e is a corn- 
Fig. 6. 




Girders. 

pound beam built of several layers of plates riveted toge- 
ther and to angle irons. In Fig. 7, A represents a portion of 

Fig. 7. 




Paxton's Girders ( Crystal Palace, London, 185U 

the framing of the London Crystal Palace, showing themeans 
adopted for getting it into position. This was effected by 
upright poles, a a, connected by a crosspiece, .&, and steadied 



by guys. The supporting columns were, by means of tackles, 
attached to the crosspiece, hoisted into vertical position, and 
there bolted, after which the girders were raised and secured 
to the columns. B is an elevation, and C a plan, of one of 
the cast iron girders. They were 23 feet 3} inches long and 

Fig. 8. 




Girder. 

3 feet deep. Their great comparative strength enabled the 
columns to resist great lateral thrust, and imparted extreme 
stiffness to the structure. D is a form of wooden truss em- 
ployed in the same building. Figs. 8 and 9 are arched gir- 
ders for bridges. 

An interesting series of illustrations of ancient and mo- 
dern 

MASONRY 

is given in Fig. 10. The Greeks and Bomans used several 
methods for walling, as the opus incertum, A, Fig. 10; B, 
opus reticulatum, formed of square stones laid diagonally ; 
C, isodomon, in which the courses were of equal hight, D, 
pseudisodomon, in which they were unequal ; E, Greek em- 
pleetum; F, Roman emplectum, of coursed work on the out- 
side, the interior being of rubble. In these the stones were 
small and laid in mortar. Where large stones were used, no 
mortar was employed. The Soman emplectum, found in En- 
gland has sometimes courses of tiles built in, as shown at 
Q. H represents wide- jointed masonry, and I a combination 
of wide and close joints. 

In a few of the earlier English buildings, considered by 
some to be Saxon, the quoins, the door and window jambs, 
and occasionally some other parts were formed of stones al- 

Fig. 11. 
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Masonry. 

ternately laid flat and set up endwise; the latter were usual- 
ly much longer than the others. This is termed long and 
short work, J. In tbe Norman period, herring-bone work, 
K, was frequently employed in rubble walls. The stones 
used during the Middle Ages were seldom larger than could 
be lifted by two or three men. The various kinds of ma- 
sonry employed in modern practice may be divided into three 
principal classes : Rubble work, L, in which the stones are 
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not squared. Coursed work, M, in" which the stones are 
squared more or less and set in courses. Ashlar, X, where 
each stone is squared and dressed to given dimensions. O 
is rubble with cut stone plinth, quoins, piers, and coping. 
P is ashlar facing filled in with rubble. In Q the stones are 
of equal thickness laid alternately header and stretcher. 
The length of each stone is double its width. E is a kind 
of masonry met with in Italy, composed of alternate courses 
of headers and stretchers. 
Fig. 11 represents various forms of 

CHIMNEY COWLS. 

As shown at a, the flue has enveloping side passages which 
assist the draft by induction. At b the spindle of the cowl 
is stepped in a socket, the collar revolving in flanges upon 
the upper side of the cap plate, c is a cowl for a car roof ; 
its mouth may be adjusted in either direction, d has a cir- 




Cowls, 

cular series of openings to encourage upward draft, a de- 
flecting frustrum, and conical cap. e is a cover for a marine 
stovepipe. The side wings are held open by the top shield. 
In/ the issuing current of air and smoke is deflected out- 
ward by the cone, and, impinging on the obliquely set plates 
of the fan cap, causes the latter to revolve. 
< «t> » 
CENTENNIAL NOTES. 



The work of removing exhibits is still in progress, visit- 
ors are few, straw and packing boxes are everywhere, the 
screech of the locomotives and the noise of the cars have 
replaced the music of the chimes and of the band, the 
storms have beaten down vegetation and converted the 
neatly kept flower beds into puddles, the fall weather ren- 
ders the buildings chilly and damp, and altogether there is 
an air of desolation and faded glory about the Centennial 
grounds, which, when contrasted with the magnificent 
scenes presented during September and October, leaves one 
with a well defined depression of spirit, and a tendency to 
moralize over the mutability of human undertakings. 
There is, and probably will be, a dearth of news regarding 
the future of the Centennial remains until after the sale of 
the buildings, now close at hand. Then will follow the 
speedy elimination of State edifices, annexes, etc. , and only 
those structures which are in some wise connected with the 
projected permanent exposition of art and industry will be 
left. 

Our still well filled note books remind us that the end of 
the great fair came upon us almost unawares ; for we have 
much that is interesting yet to describe. To those who 
have seen the Exposition, our notes will serve as useful re- 
minders ; to those who have not, the details of the good 
things exhibited are always of timely interest. 

THE FRENCH WOODWORKING MACHINERY 

was an admirable display, principally from the works of 
M. F. Arbey, of Paris. Three machines, which won awards 
from the judges, are novel in construction. One of these is 
a planer with helical knives and a permanent sharpening 
apparatus. The spiral cutters present many advantages 
over the straight knives, always cutting equally and making 
the operation of cutting continuous. Very thin knife blades 
are used, so that but a short time is taken to sharpen them, 
and this is done with the utmost accuracy by an emery 
wheel, permanently attached to the machine, which has 
only to be set and then allowed to run, when it does the 
work automatically. A stave-cutting machine is exhibited, 
in which the revolving circular saw (which cuts the stave 
of any desired lateral curve and of any bevel) is brought up 
to the stave, instead of the stave being carried to the saw. 
It is constructed for the special purpose of economy in the 
use of wood. A lathe. for copying sword handles and other 
small articles of irregular shape is also an ingenious ma- 
chine. A feeler follows the original, as in a carving machine 
or pantagraph, and reproduces it by the cutter, which is set 
in the same relative planes over the stock to be turned or 
carved. A lathe for turning the legs of tables, etc., also ex 
hibited, does excellent work, and cuts a spiral groove down 
the body of the leg. All the exhibited machines are marked 



by beauty of form and solidity, and, in ingenuity of combi- 
nation, more nearly resemble American machinery (though 
different therefrom) than any others of foreign production. 

THE FRENCH MOTORS. 

The Gramme electric machine was used for driving an 
electric engine, which was exhibited pumping water, being 
connected with a pump by belting. It has no connection 
with other machinery, except the copper wire leading to the 
generator of electricity. As in this double conversion of 
power into electricity and electricity into power, less power 
is obtained than is expended, the machine is apparently of 
no practical value, but is interesting as showing the rela- 
tions existing between power and electricity. 

Mignon & Ronart, Paris, exhibit a domestic motor, which 
is a steam engine with vertical tubular boiler of novel con- 
struction. Steam is generated by a gas flame, automatically 
regulated according to the requirements of the engine. 

Bischof 's gas machine reminds one of the German gas ma- 
chines, which attract considerable attention by their explo- 
sions of a mixture of gas and air. The explosion drives up 
a piston, the descent of which by gravity furnishes the mo- 
tive power, and prepares the way for a new explosion. 
Bischof 's machine appears to be made on the same princi- 
ple, and is of 1| horse power. These machines are made 
from T ^ 5 horse power to 100 horse power. They are said 
to be noiseless, an advantage which cannot be claimed for 
the German engines. 
'Another interesting French exhibit was the novel 

SOAP" AND CANDLE MAKING MACHINERY. 

The blocks of rough soap to be made into toilet soap are 
first cut into thin shavings in a planing machine, and the 
shavings are then ground with coloring matter, essential 
oils, and scents, until they form a homogeneous paste. The 
machine for grinding contains granite cylinders, which pass 
the paste automatically between them, and finally into the 
upper portion of the hopper, so that the services of only one 
attendant are required for several machines. After the 
paste has been ground, it passes to a machine called the 
peloteuse, or mixing mill, which stretches and draws it out 
and prepares it for being molded and stamped. The pelo- 
teuse does instantly what at one time required several 
weeks of scraping, washing, and drying. It is a mortar, in 
which the soap paste is packed until it is freed of air, and 
from which it is then forced by increase of pressure, passing 
through draw plates of any required cross section. A self' 
acting cutter divides the stream of soap into blocks of any 
desired size or weight, just as cutters on brick machines di. 
vide the continuous streams of clay into bricks. The blocks 
of soap are then taken to a press, which shapes or molds 
them, and impresses on them the name of the maker. In 
the candle-making process, a double hot press, with iron 
cylinder and forty hollow plates, produces from 150 to 165 
pounds of stearin in twenty minutes — the time necessary 
for pressure to be applied. A double horizontal cold press 
contains 175 loaves, and may be loaded, operated, and un- 
loaded in an hour and a half. 

A NOVEL SAFETY APPARATUS FOR BOILERS 

consists first of a combination of safety valve and of a float, 
which, under certain conditions of pressure or water level, 
acts upon the second part of the apparatus, which is a dam- 
per in the draft flue. When the limit of calculated pres- 
sure is reached, the clapper rises, the steam fills the appara- 
tus, the whistle sounds, and the piston goes down, carrying 
with it the damper, which closes the flue. When the pres- 
sure has fallen, a counterpoise re-opens the damper. When 
the water falls below a determined level, the float raises the 
valve, and the same results follow. 



The three central ones work vertical double action pumps, 
and one system is connected with another by coupling gear 
joining the crank pins. The turbines at either end serve 
as a reinforcement, taking their share of the work only 
when the crank is put in gear with the adjacent system. 
The mechanical product in water raised, that is, the relation 
between the actual work done by the system and the gross 
power furnished by the fall, amounts to 067, and the cost 
of delivering 32,700 cubic feet of water at the summit level 
was calculated in 1871 at about 20 cents. 

THE FRENCH ART ENAMELS 

embody several wonderful copies of paintings by the ancient 
masters. The metals used to enamel on are gold, silver, and 
copper; and the enamels or vitrifiable paints, with which the 
metal is covered and decorated, are peculiar preparations of 
glass to which metallic oxides impart the required colors 
In general, three parts of lead and three parts of tin are ox- 
ydized by continued heat and exposure to the air. To the 
mixed oxides thus obtained are added ten parts of powdered 
quartz or flint, and two parts of common salt. The whole 
is then melted in a crucible together, and produces white 
enamel and the basis of colored enamel, which latter is 
made by the addition to the white enamel of other metallic 
oxides. Yellow is produced by the addition of the oxide of 
lead ; red by the oxides of gold and iron mixed together ; 
green by the oxide of copper; blue by the oxide of iron; vio- 
let by the oxide of copper, and black by the combined 
oxides of copper, cobalt, and manganese. With his plate, 
or piece of gold or copper, prepared to receive the enamel, 
the workman sets about his work by breaking up and pul- 
verizing his small cake of enamel. When this substance is 
thoroughly reduced to powder, it is made into a pasty form 
by the addition of water. The moistened mass is then laid 
smoothly on the metal with a spatula, and, when dried, is 
melted or fired under a muffle in a small furnace. This pro- 
cess is repeated if the enamel is desired of extra thickness; 
but for art purposes the first or surface enamel has seldom 
more than two coats. With his white or black surface, as 
the case may be, ready for his drawing or decoration, the 
artist transfers to it the outline and shading of his picture 
in chalk or charcoal. Guided by this, he adds enamel from 
time to time, with his spatula, to make the required sha- 
dings and lines, by piling it up in some places and thinning 
it down in others. When a certain figure or object is par- 
tially completed, it is fired and then again covered with en- 
amel, until it is completed to the satisfaction of the artist. 
So with the whole picture, which undergoes sometimes as 
many as fifteen or twenty firings before it receives its last 
firing and polish. 

THE FINE LACE MADE BY MACHINERY 

was one of the most remarkable exhibits in the entire French 
Department. Hand made lace of almost cobweb texture is 
exceedingly expensive, and in the cases devoted to its dis- 
play there was a large robe valued at $800, a single hand- 
kerchief at $200, lace flowers at $400 per yard, and so on 
through a superb collection. Yet all this exquisite material 
could be found in another case, perfectly imitated by machi- 
nery. There was a complete dress in point d'Alengon, in 
which the famous stitch peculiar to that lace was accurately 
produced. It would have required a skilled connoisseur to 
to detect the material from that made by hand labor, yet 
the latter would be worth probably $5,000, while the price 
asked for tho machine lace was but $250. 



THE FRENCH ENGINEERING EXHIBITS 

offered abundant material for study. M. de Lesseps' pro- 
posed system of ascending Mont Blanc, by railway, was shown 
in a sectional drawing of the mountain side and the engi 
neering works. The cars under this system would be run 
for a short distance on a level, then raised by hydraulic 
pressure to a new level, and run a short distance to a new 
station, from which they would be again lifted, and so on, 
until, ascending the mountain by forty-nine such lifts, they 
reached the top. The plan, in other words, proposes the 
building of a series of platforms or steps, up which the cars 
should be lifted by hydraulic pressure. With the display 
of patterns of steel rails, used on French railways, are given 
the details of experiments upon iron rails, which showed 
that those of the best quality did not resist the wear and 
tear of a traffic of twenty million of tuns, while those of or 
dinary quality succumbed to a circulation of fourteen mil- 
lions. With regard to steel rails, all the trials show that 
the flange wears in a uniform proportion of 0°089 inch of 
thickness for a traffic of twenty millions of tuns ; and as they 
are constructed for a wear of 39 inch, it may be calculated 
that the duration of the steel rails will correspond to a traf- 
fic of at least two hundred millions of tuns, that is, that they 
will last ten times as long as the best rails in wrought iron. 
The weight of the rail, if of steel, can be reduced so as to 
bring the cost of steel rails to about that of wrought iron 
rails, and considerations like these have led to the general 
introduction of steel rails on the French railroads. Draw- 
ings of the elevating machines for the water supply of the 
canal from the Aisne to the Marne were also exhibited. This 
canal establishes water communication between the metal 
mines of Saint Dizier and the coal mines of the north of 
Belgium. It passes through a permeable stratum of white 
chalk formation, and there is no adequate supply of water at 
a convenient level. The water must, therefore, be raised 
from the Marne by the aid of powerful machinery. Five 
turbines placed in a line, and about 30 feet apart, are used 



ASTBONOMICAL NOTES. 

Observatory of Vassar College. 

The computations and some of the observations in the 
following notes are from students in the astronomical de- 
partment. The times of risings and settings of planets are 
approximate, but sufficiently accurate to enable an ordinary 
observer to find the object mentioned. M. M. 

Positions of Planets for December, 1876. 
Mercury. 

Mercury cannot be seen until late in the month. On De- 
cember 4, it is in what is called superior conjunction ; its 
path is nearly that of the sun, and it is at the part of its or 
bit farthest from us. After the27th, Mercury may be seen 
in the southwest, just after sunset, a little north of the sun's 
place. Mercury sets on the 31st at 5h. 43m. P. M. 
Venns. 

The planets Venusand Mars keep nearly the same diurnal 
path in the early part of December. They can both be seen 
in the morning. Venus rises on the 1st at 4 A. M., and sets 
at 2h. 44m. P. M. On the 31st, Venus rises at 5h. 9m. A.M., 
and sets at 2h. 33m. P. M. 

The rapid motion of Venus carries it east, and on the 31st 
of December it is about 20° from Mars in that direction. 
Mars. 

On December 1, Mars rises at 3h. 55m. A. M., and sets at 
2h. 34m. P. M. On the 31st, Mars rises at 3h. 38m. A. M., 
and sets at lh. 28m. P. M. 

Mars can easily be found on the 1st, by its nearness to 
Venus, being a little west of that planet. The star Spica 
can be seen, on nearly the same parallel, still farther west. 
Jupiter. 

Jupiter is very unfavorably situated. It rises at 7h. 23m. 
A. M. on the 1st, and sets at 4h. 36m. P. M. On the Slst, it 
rises at 5h. 57m. A. M. , and sets at 3h. 3m. P. M. Its satel- 
lites cannot now be seen. 

Saturn. 

Saturn is the only planet which, through the whole 
month, can be seen in the evening. It is still moving very 
slowly among the small stars of Aquarius. On December 
1, it rises at lh. 19m. P. M., comes to the meridian at 5h, 
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34m., and sets at lOh. 49m. P. M. It can easily be found, as 
soon as twilight is over, at an altitude of about 36°, when 
it souths, and changes little in position during the month. 
If the motions of Saturn are wa f ched for the whole month, 
it will be seen that it moves in an easterly direction, and to- 
ward the zenith. On the 31st, Saturn rises at lOh. 26m. 
A. M., and sets at 9h. 2m. P. M. A telescope oC ordinary 
power will show the ring of Saturn, but it requires a good 
one in order to see its numerous satellites. 
Uranus. 

Uranus is coming into better position for observation. It 
rises on the 1st at lOh. 11m. P. M„ and sets at llh. 54m. the 
next morning. On the 31st, Uranus rises at 8h. 11m. P.M., 
and sets at 9h. 54m. the next morning. Uranus is a few de- 
grees west of Regulus and farther north in declination. It 
moves very slowly among the stars, toward the west. 
Neptune. 

Neptune rises at 2h. 41m. P. M. on the 1st, and sets at3h. 
59m. the next morning. On the 31st Neptune rises at Oh. 
42m. A. M., and sets at lh. 59m. P. M. 
Sun Spots. 

The report is from October 18 to November 18, inclusive. 
The photograph of October 18 shows a small spot coming 
on. On October 19 two small spots appeared following this, 
and around the group faculse were seen. From October 19 
to October 30 photographing was interrupted by clouds. In 
the picture of this latter date, the disk appears to be free 
from spots. On November 18, when the next observation 
was made, a very small spot was seen on the eastern limb. 
The observations of November 16 and November 17 showed 
the small spot moving across the disk and a pair of large 
spots coming on. These large spots will, no doubt, be in 
sight until the 25th of November. 

During the past month photographing and observations 
have been much interrupted by clouds. 



Tbe American Climate and the Voice. 

Dr. Lenox-Browne, surgeon to Her Majesty's Italian 
Opera, in a paper recently read before the London Musical 
Association on " the Voice as a Musical Instrument," says 
that the notion that our American climate is destructi ve to fine 
voices is unfounded. People who never learned to sing 
properly may complain ; but the well trained vocalists do 
not suffer. He also combats the idea that alcoholic stimu- 
lants or voice lozenges are beneficial to the singer. The lat- 
ter are merely irritating, and the numerous pots of beer, 
which some celebrated operatic artists are reputed to indulge 
in.are useless to assist the voice. A glycerin lozenge, Mr. Sims 
Beeves states, is useful, and on very rare occasions a small 
quantity of claret and water may be necessary; but all alco- 
holic stimulants are detrimental. 



Two New Explosive Compounds. 

Lignose, invented by M. Falkenstein, is the name of a 
new blasting agent, and is made of woody fiber prepared 
with nitroglycerin. It is stated to have about three times 
the force of block blasting powder, but is very irregular in 
its action and is very sensitive to moisture. Pantopollet is 
produced at a dynamite manufactory at Opladen, on the 
Rhine, and consists of naphthaline dissolved in nitroglycer- 
in. The blasting action is quite good, and the force equal 
to about three times that of ordinary blasting powder. It 
yielded, however, during the experiments a very unpleasant 
smoke and odor, and produced severe pains in the heads 
and chests of the workmen. 



One-Handed Bricklayers. 

The rule of the British Bricklayers' Association, by which 
the bricklayer is made to do his work with one hand in his 
pocket, is perhaps as efficacious a means of degrading work 
as has yet been devised. But, if we had the ear of the law- 
givers of the union, we should be inclined to suggest the ad- 
vantage of a rule requiring that all bricklayers in good 
standing should have the left hand amputated. This would 
make it easy to distinguish everywhere at a glance, with 
very little danger of mistake, between a unionist and a non- 
unionist. It would cheapen trousers by making the left 
hand pocket unnecessary, and so leave more money for beer 
and tobacco ; and it would be the strongest possible guaranty 
against f orgetfulness of the cardinal rule. It would not in 
terferewith anything the bricklayer might want to do, for 
one hand is enough to fill a pipe or lift a beer mug. The 
loss of convenience in dressing and undressing would be a 
small matter, f or,since this has to be done at home, the brick- 
layer's wife could be made do it for him; and for disciplin- 
ing a wife, one hand is probably almost as good as two, be- 
sides which the cherished privilege of kicking and stamping 
on her would be left unimpaired. Moreover, the sacrifice, 
or perhaps we should say the riddance, of the left hand 
would have the serious advantage of unfitting its owner for 
military service, while the resource of turning a hand organ 
would remain. — American Architect and Building News. 

m « »► «> 

Magnetism and Carbon. 

MM. Treves and Durassier have recently shown that the 
distribution of magnetism in a magnet is strongly influenced 
by the proportion of carbon in the steel. On comparing 
steels containing 1, $, and i per cent of carbon, it was noted 
that, the less the percentage, the more uniform the distribu- 
tion. Carbonization tends to concentrate magnetism toward 
the poles. 
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HEW AGBICULTUBAL INVENTIONS. 



IMPROVED FLOW 
John E. Newton, Busk, Tex.— By suitable construction, by re- 
moving tbe scraper and tbe mold board, tbe plow can be used as a 
subsoller. By removing the scraper, the plow can be used as a 
turnln g plow for breaking up land, throwing up beds, etc. By re- 
moving the mold board, the plow can be used as a scraper and cul- 
tivator. When all three parts are attached, the plow will scrape, 
cultivate, and bill the plants. 

IMPROVED ROTARY CULTIVATOR. 
Sevier Tadlock, Hope, Tex.— This Is an Improved machine for 
opening ditches to drain land and form fences, and to grade rail- 
roads, etc. Upon the rim of a large wheel, apart, are attached 
cross spades, and hinged right-angled spades, which form three 
sides of a series of rectangular boxes. A chute covers the open 
tops and sides of the boxes, and extends to below the wheel to cut 
tbe bottom and one side of the slice of soil while the spades cut 
its other side, thus dividing It Into cubical blocks. As the machine 
la carried forward, the spades carry up the blocks of soil through 
the chute and discharge them Into the trough. A carrier screw Is 
operated by the advance of the machine, to move the soil deposited 
in the trough outward and drop it to the ground. 

IMPROVED CULTIVATOR. 
Garland A. Parsons, Dover, Ark.— This embodies a novel con- 
trivance (consisting mainly of adjustable bars carrying the plows) 
for adjusting a gang cultivator to set the plows at various dis- 
tances apart, for adapting them for different conditions of the 
plants, and other conditions. 

IMPROVED PORTABLE PENCE. 
George F. Stevens, Schuyler, Neb.— The panels of this fence are 
to connected that the fence may be conveniently put up and 
saken down. The panels are secured by interlocking rods which 
enter the ground. Over the connecting portions of the rods, 
grooved blocks are fitted and detachably fastened. 

IMPROVED PLOW. 
George W. Parish, Savannah, Ga.— The object of this inventlo 
is to provide a plow separate and distinct from the beam, stock' 
and handles, as an article of manufacture, which shall be so con- 
structed as to be quickly, easily, and substantially attached to the 
ordinary scooter stock now in common use. To this end, the in- 
vention consists in constructing the plow with a plate extending 
from the moldboard to the landside at an angle corresponding to 
the inclination of the stock, and slotting the said plate with an 
opening into which the bolt of the scooter stock passes, so as to 
engage with the plate and hold the plow securely to the stock. 

IMPROVED RICE CULTIVATOR. 
George W. Parish, Savannah, Ga.— The object of this Invention 
is to provide a cultivator for rice, in the early stages of Its growth, 
which will not sod the rice, and which may be readily adjusted to 
the width of the rows. To this end, it consists mainly in the con- 
struction of the cultivator teeth, and the combination of the same 
with a pivoted metallic frame, consisting of four loosely pivoted 
bars, forming a variable parallelogram, which may be adjusted to 
bring the teeth closer together in oblique lines, or farther apart. 
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NEW HOUSEHOLD INVENTIONS. 



IMPROVED CARPET SWEEPER. 
Samuel F. Leach, Chelsea, Mass.— This Invention consists In 
mounting the brush cylinder on a self-adjusting spring-pressed 
center or pivot and a fixed gudgeon, so that it will run without 
noise and permit of Its removal from the top of the case or box 
without emptying the dust receptacles. 

IMPROVED FOLDING CHAIR. 
John A. Ware, Morris, 111.— This invention relates to certain im- 
provement In folding chairs, and it consists in the peculiar ar- 
rangement of the back, scat, arms, and legs, whereby the chair 
may be adjusted for various positions in an easy and convenient 
manner, or be folded up into a small compass and made more 
readily portable. It also consists in the means for connecting the 
seat to the back so as to permit them to be upholstered and still 
successfully folded. 

IMPBOVED CLOTHES DRYER. 
Finley H. McMartin, Big Grove, Iowa.— This is a novel combina- 
tion of Jointed end pieces and horizontal rods, forming a clothes 
rack that may be spread for drying clothes, or folded closely toge- 
ther when not In use. It also consists in a quilting frame of pecu- 
liar construction, to be used in connection with the clothes rack, 
which forms a support lor one of its ends. 

IMPROVED WASHING MACHINE. 
Henry P. Lentz, Somerset, Ohio.— This invention relates to cer- 
tain Improvements in that class of washing machines called 
pounders, the same being adapted to pound the clothes In an open 
tub with a vertically reciprocating movement for the purpose of 
cleansing the same by an agitation of the water produced by the 
Impact of the plunger and the production of air currents. The im- 
provement consists in the peculiar construction of the plunger, 
whereby the clothes may be mote readily and thoroughly cleaned, 
and the splashing of the water outside of the tub more effectually 
prevented. 

IMPROVED FOLDING CHAIR, 
ohn A. Ware, Morris, 111.— This invention relates to certain im- 
provements in folding chairs designed to render the use of this 
class of chairs more reliable by Imparting a greater degree of 
stiffness and rigidity to the same when disposed for use, while at 
the same time permitting the ready folding of the same Into con- 
venient dimensions for easy transportation. It consists mainly in 
constructing the arms with a limited toggle or knee Joint adapted 
to fold upwardly when the chair is folded, or He straightened out 
to form a brace when the chair is disposed for use, which auto- 
matically locks the back in proper position against Its forward 
movement. 

Sll l » 

NEW TEXTILE HAGHINEBT. 



IMPROVED SPOOLER. 
Samuel F. Cobb, Alberton, Md.— This invention relates particu- 
larly to the form or construction of a slotted cam cylinder and the 
combination of the same with traversing bars carrying the thread 
guides and working horizontally in slats formed In the sides of the 
arches or frames, in which the spool spindles are Journaled. A 
spur gear is attached to, or formed on, one end of the cam cylin- 
der and mesbes with a pinion on the driving shaft. The pinion is 
elongated to allow the cam cylinder to be adjusted lengthwise, to 
compensate for wear of the cam slot and other friction surfaces. 
The machine can be so changed as to Increase or decrease the 
traverse simply by removing the gear, thereby enabling the ope- 
rator to make as even and regular layers, when spooling number 
four yarn, as when spooling number fifteen— presenting, all the 
while the spool is being filled, a smooth even surface to the thread, 



so that the spool must be finished as commenced. In other spool- 
ing machines, the traverse Is generally worked without this pro- 
vision, and changing them from fine to coarse numbers produces 
an uneven ridgy surface, and the difficulty Increases as the spool 
Increases in size. 

<<■►•»■ 

NEW WOODWOBKING AND HOUSE AND CARRIAGE 
BUILDING INVENTIONS. 



IMPROVED WAGON BRAKE. 
Joslah B. McAfee, Topeka, Kan.— This Invention is an improve- 
ment in that class of wagon brakes in which two levers are em- 
ployed, the same having a common fulcrum and being so con- 
nected by a dog or pawl that,when the levers are pressed together, 
said pawl is released from a curved ratchet bar. The Improvement 
relates to the construction and arrangement of parts, whereby the 
brake lever may be held locked, and thus prevented from rattling 
when the brake is thrown back out of action. 



NEW MECHANICAL AND ENGINEERING INVENTIONS. 



IMPROVED CAR BRAKE. 

David H. Levy, New York city, assignor to himself and Edward 
W. Linzner, of same place.— This is an arrangement of clutches or 
wrenches attached to a sliding bar and capable of being Instantly 
thrown forward by a spring to engage with a squared portion of 
the car axle, or to a square block bolted to the axle, the object be- 
ing to stop a car in case of emergency in the shortest possible 
time. 

IMPROVED CAR AXLE. 

Ezra J . Bowen, Kent, O., assignor of one third his right to Orange 
E. Page, and one third to Thomas Egbert, of same place.— This is a 
car axle provided with grooves between the Journal and Its shell, 
together with Inlets and outlets for the air, whereby it is claimed 
that much of the heat generated by friction In the shell will be 
carried off by a circulation of air. 

IMPROVED VELOCIPEDE. 

James Flshwlck, Cincinnati, O.— This Invention is designed to 
provide a simple, cheap, and substantial velocipede, more espec- 
ially designed for the use of girls, but equally adapted for use by 
boys. It consists in an Improved construction of the driving me- 
chanism, the connection of the main axle to the reach, and the 
connection of the front guide wheel and lever to the reach. 
IMPROVED DOUBLE-ACTING PUMP. 

William B. Farrar, Greonsborough, N.C.— This is a double-acting 
pump having but half the usual number of valves. It consists in 
two cylinders of different diameters, opening into each other and 
having a check valve at the bottom, combined with an upper pis- 
ton fitting in the smaller cylinder, and alower piston fitting in the 
larger one, and both connected by a pipe also provided with a 
valve. The two pistons are operated simultaneously and together 
by the piston rod, so that upon the upward stroke the water above 
the smaller piston is lifted out at the spout, and water is drawn be- 
neath the lower large piston into the larger cylinder, while upon 
the downward stroke the water beneath the large piston is forced 
upwardly through the tubular opening into the upper cylinder, 
and by reason of the difference in the capacity of two cylinders is 
also forced out of the spout. 

NEW MISCELLANEOUS INVENTIONS. 



IMPROVED FACING HAMMER. 

Edgar F. Lemolne, Emmerton, Va.— This invention relates to 
certain improvements in facing hammers for dressi ng stone, and 
especially millstones. It consists in the particular construction 
and arrangement of the tool, in which the handle is constructed 
with a shoulder and a squared or rectangular stem screw, thread- 
ed at its end, upon which squared portion cuttlngblades with cor- 
responding perforations are held by double inclined plates which 
are clamped between a screw nut upon the threaded end of the 
Btem and the shoulder of the handle. 

IMPROVED BEAM SCALES. 

George W. Grove, Llnnville, O.— When the tare Is to be weighed, 
as, for Instance, in retailing butter, the vessel is weighed first; a 
bar, which Is graduated to correspond with the small beam, and 
which slides on an upper beam. Is moved outward until its inner 
end corresponds with the pointer of the link of the counterpoise 
weight. The butter is then put in, and Is balanced by adjusting 
the weight, and the net weight of the butter will be read from the 
bar opposite the pointer. If the gross weight is to be obtained 
first, the article and its package are weighed, and the sliding bar 
is moved inward until its outer end corresponds with the pointer. 
The article is then taken out of the package, the package is then 
weighed, and the net weight is read from the bar opposite the 
pointer, counting from the outer end or said bar. The bar will 
count up any number of pounds by adding or subtracting the ex- 
tra weights, as is done in common scales. 

IMPROVED STIRRUP. 

Bansom Sabln, Shelby, Mich., assignor to himself and John 
Magee, same place.— This stirrup is made open at top and side, and 
provided with a bar and tongue, pivoted to the side flanges at the 
upper end to receive the supporting strap. This offers an easier 
rest to the foot, and prevents the same becoming entangled in the 
stirrup in case of accident. 

IMPROVED POISON BOTTLE. 

James W. Bowles, Louisville, Ky— This is an improved bottle for 
storing and keeping poisons in such a manner that the peculiar 
shape of the bottle serves as a warning against the careless use of 
the contents; and the invention consists of a bottle made In the 
shape of a coffin resting on the head end as a base. Theneck is ap- 
plied to the upper or foot end. 

IMPROVED CARTRIDGE BOX, 

Solomon T. Satterwhlte, Nashville, Tenn.— This consists of a 
circular case composed of two detachable parts, forming a central 
and an annular compartment. In the annular compartment fits 
and revolves a frame divided into two transverse chambers, in 
each of which is contained a cartridge, while the central compart- 
ment Is intended for extra ammunition. The outer case is provi- 
ded with an opening upon its periphery through which the car- 
tridges drop, and It is also provided with a spring detent to deter- 
mine the registration of the cartridge chambers with the opening 
in the outer case, and is slotted so as to permit the introduction of 
the finger to turn the ammunition frame. 
IMPROVED DEVICE FOR TEACHING MUSICAL TRANSPOSITION. 

Thomas J. Allison; : Gladewater, Tex— This consists of a key 
board with sliding instruments, which afford an easy and graphic 
means of explaining transpositions of musical scales. 
IMPROVED EAR AND OTHER STUDS. 

Anthony Hessels, New York city— It has become fashionable of 
late to wear the diamond and other studs or drops In the ears with- 
out rings or other suspending parts that may be readily seen. In 
the present device a recessed shank of the Btud is passed through 
the ear hole and locked to the ear by a fastening spring ring ap- 
plied to the shank at the rear side of the ear 
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If you want a complete collection of tbe best 
recipes and trade bints published In Scientific American 
for past 10 years, send S1.50toH. N. Munn, 37 Park Row, 
New York, for Wrinkles and Recipes. 250 pages, splen- 
didly Illustrated 

For Sale— State Bights of Patent Safety Horse 
Hopples ; sells on slgbt. Address, for terms, circulars, 
etc., J. F. Rlesgraf , care of Box 773, New York city. 

Agrlcul tural Implements and Industrial Machin- 
ery for Export and Domestic Use. R.H.Allen&Co.. N.T. 

2,400 Machines for filing: Saws (illustrated in this 
Journal Jan. 1, 1876) bave been sold In ten months, and 
are well liked by all who use tbem. In sections wbere 
tbere Is no agent, one will be sent free for 92.50. Send 
for Testimonials, etc., to £. Rotb, New Oxford, Pa. 

A long-needed Book : " Double-Entry Book- 
Keeping, " divested of all complication and difficulty. 
Cloth, $1. Boards, 75 cts. Sent post paid. D. B. Wag- 
goner & Co. , 420 Walnut St. , Philadelphia. 

A Situation Wanted, by a Machinist, as general 
workman. No objection to go South or Texas ; has 20 
years experience ; can do his own tool dressing. Address 
Lathe,Planer & Vlse,P.O.,Mlddletown,OrangeCo.,N.r. 

Alcott&NullLathes,Wm.Scott, Bingham ton,N.Y. 

Manufacturers, Builders, Architects, and Arti- 
sans, send for specimen copy of tbe Manufacturer and 
Builder to Austin Black.37 Park Row, N.T..P.O. Box 4379. 

% H.P. Boiler, $30. Geo. F. Shedd,Waltbam, Ms. 

Steel Stamps* Brass Stencils, for Marking Tools, 
Patents, Boxes, &c. E. H. Payn, M'f'r, Burlington, Vt. 

Catarrh— Dr. Karsner's Remedy. Sure Cure. 
Sample Free. J. C. Tllton, Pittsburgh, Pa. 

For Specialties in Woolens,Seamless Boiler Cov- 
ers, Printers 1 Blankets, &c, address H. Waterbury & 
Co., Rensselaervllle, Albany Co., N. Y. 

Send 25 cents to Milton Bradley & Co., Spring- 
field, Mass., for New Mechanical Drawing Book, or ad- 
dress for a circular. *„. 

Split-Pulleys and Split-Collars of same price, 
strength and appearance as Whole-Pulleys and Whole- 
Collars. Yocom & Son, Drinker St., below 147 North 
Second St., Philadelphia, Pa. 

Safety Linen Hose for Factories, 1 to 3 inches, at 
reduced rates. Greene. Tweed&Co., 18 ParkPlace,N.Y. 

Hyatt & Co.'s Varnishes and Japans, as to price, 
color, purity, and durability, are cheaper by comparison 
than any others extant. 2466randst.,N.Y. Factory .New- 
ark, N . J. Send for circular and descriptive price list. 

More than Ten Thousand Crank Shafts made by 
Chester Steel Castings Co., now running; 8 years' con- 
stant use prove them stronger and more durable than 
wrought Iron. See advertisement, page 381. 

See Boult's Paneling, Moulding, and Dovetailing 
Machine at Centennial, B. 8-55. Send for pamphlet and 
sample of work. B. C. Mach'v Co ., Battle Creek. Mich. 

To Lease— The largest portion of the building 
corner Canal, Center, and Walker 8ts., now occupied as 
a Billiard Manufactory and Sales Room. See adver- 
tisement in another column. 

The Cabinet Machine— A Complete Wood Work- 
er. M. E. Conway, 222 W. 2d St., Cincinnati, Ohio. 

The Gatling Gun received the only medal and 
award given for machine guns at the Centennial Exhibi- 
tion. For Information regarding this gun, address Gat- 
ling Gun Co., Hartford, Conn., D. S. A. 

For Sale— Shop Rights to every Tool Builder and 
manufacturer for Bean's Patent Friction Pulley Coun- 
tershaft. D. Frlsble & Co., New Haven, Conn. 

Superior Lace Leather, all Sizes, Cheap. Hooks 

and Couplings for flat and round Belts. Send for cata- 
logue. C. W. Amy. 148 North 3d St., Philadelphia, Pa. 
Magic Lanterns, Stereopticons, for Parlor En- 
tertainments and Public Exhibitions. Pays well on 
small capital. 74 Page Catalogue free. Centennial Medal 
and Diploma awarded. McAllister, 49 Nassau St.. N. Y. 

Fire Ho8e,Bubber Lined Linen, also Cotton,flnest 
quality. Eureka Fire Hose Co. , 13 Barclay St. ,N ew York. 

The Scientific American Supplement— Any de- 
sired back number can be had for 10 cents, at tbls office, 
or almost any news store. 

To stop leaks in boiler tubes, use Quinn's Pat- 
ent Ferrules. Address 8. M. Co ,So. Newmarket,N.H. 

Water, Gas, and Steam Pipe, Wrought Iron. 
Send for prices. Bailey, Farrell A Co., Pittsburgh, Pa. 

For Solid Wrought-iron Beams, etc., see adver- 
tisement. Address Union Iron Mills, Pittsburgh, Pa. 
for lithograph, Ac. 

Solid Emery Vulcanite Wheels— The Solid Orig- 
inal Emery Wheel— other kinds imitations and Inferior. 
Caution.— Our name Is stamped In full on all oar best 
Standard Belting, Packing, and Hose. Buy that only. 
The best Is the cheapest. New York Belting and Pack- 
.ng Company, 37 and 38 Park Row, New York. 

M. Shaw, Manufacturer of Insulated Wire for 
galvanic and telegraph purposes, 4c. ,259 W.27tb St., N.Y. 

F. C. Beach & Co., makers of the Tom Thumb 
Telegraph and other electrical machines, have removed 
to 530 Water Street, New York. 

Power & Foot Presses & all Fruit-oan Tools. Fer- 
racute Wks., Bridge ton, N.J. AC. 27, Mchy. Hall.Cent'l. 

For Solid Em ery Wheels an d Machinery, send to 
the Union Stone Co., Bolton, Man., for circular. 

For best Presses, Dies, and Fruit Can Tools, Bliss 
ft Williams, cor. of Plymouth and Jay, Brooklyn, N. Y. 

Steel Castings, from one lb. to five thousand lbs. 
Invaluable for strength and durability. Circulars free. 
Pittsburgh Steel Casting Co., Pittsburgh, Pa. 

For durability and economy, use Blake's Belt 
Studs to fasten Belts. Greene, Tweed & Co., 18 Park 
Place, New York. 

Hydraulic Presses and Jacks, new and second 

and. Lathes and Machinery for Polishing and Buffing 
metals. E. Lyon, 470 Grand Street, New York. 

Diamond Toois— J. Dickinson, 64 Nassau St, N. T. 




C. B. P. will find a description of a connec- 
tion for a olook, to ring a bell, etc., at an appoint- 
ed tirre, on p. 335, vol. 35.— W. F. will find a de- 
scription of Portland cement on p. 199, vol. 31.— 
]f. B. M. will find directions for soldering gold on 



p. 251, vol. 28.— T. D . D . L. will find the dimensions 
of the sizes of wire on the British wire gage on 
p. 263, vol. 28. — J. B.B.will find an answer to his 
query as to the weight of stone on p. 151, vol. 35. 
—A. S. will find a recipe for aquarium cement on 
p. 202, vol. 28.— J. B. will [find directions for ma- 
king spongy platinum on p. 330, vol. 25.— J. H.can 
fasten leather to rubber with rubber cement. 
See p. 203, vol. 30.— J. F. M. will find a recipe for 
shoe dressing on p. 283, vol. 81. — G. H. D. will find 
a stain to Imitate rosewood on p. 154, vol.30. This 
also answers P. McC. — W. N. H. will find a recipe 
for a liquid stove blacking on p. 219, vol. 31.— R. 
will find directions for washing flannels and other 
woolen goods on p. 267, vol. 30.— H. D. O. will find 
directions for making an electric engine on p. 91, 
vol. 26.— J. M. will find directions for frosting 
glass on p. 284, vol. 30— F. S., C. A. S., J. D. H., 
J. C, S. J., J. W. M., and others who ask us to re- 
commend books on industrial and scientific sub- 
jects, should address the booksellers who adver- 
tise in our columns, all of whom are trustworthy 
firms, for catalogues. 

(1) E. L. asks : What is the best way of 
preparing sensitive albumen paper for printing, 
so that the paper will keep for at least two months 
in the dark without turning yellow ? A. After 
the paper has been sensitized, hang it up until 
the silver ceases to drop, then float it for one min- 
ute (with the back down) on a mixture of 1 oz. 
hydrochloric acid in 40 ozs. water. Dry thorough- 
ly, and keep in a cool, dry place. 

(2) C. H. W. H". ,gays : I wish to fuse some 
tin with copper for a'patent article. How can I 
do it ? A. Fuse the copper first, aHow to cool un- 
til it just begins to solidify, throw a handful of 
sal ammoniac on the surface of the fused metal, 
and immediately stir in the fragments of tin 
with a stick of wood. Heatagain and run the al- 
loy immediately into tbe mold. It is always ne- 
cessary to add something more than the percent- 
age of tin required in the alloy, as some of the 
tin is unavoidably lost by oxidation while in con- 
tact with the air at a high temperature. Stir well 
with a piece of wood and remove the scum of ox- 
ides from the surface before pouring out tbe 
metal. 

(3) P. & E. R. R. asks : What is the c.use 
of a locomotive slipping more on a curve than < n 
a straight piece of road ? A. Because of the ex- 
tra friction on the parts, due to the bending of 
them, which increases the power necessary to 
move the engine and load. 

(4) J. D. P. says : Iu soldering some work 
made of steel and iron wire, we find marks of rust 
after washing. Is there t nythiug we can solder 
with that will not rust the wire ? A. No. Clean- 
ing tbe rust off afterwards is the only method. 

(5) J.T. W. aBks : 1. Please give me a recipe 
for paste, such as is used by paper box makers. 
A. Box maker's paste is simply flour paste con- 
taining a little alum to prevent molding. 2. Please 
tell me what cement can be used cold by paper 
box makers, that will remain in solution, and 
that will stick as well as when hot ? A. Use a 
strong solution of dextrin in water, 

(6) E. H. R. says : I have a troy weight 
scale for weighing vinegar, but it requires too 
much time. Please give me a simple and correct 
way for weighing vinegar, to reckon by grains 
A. The strength of vinegar is ordinarily deter- 
mined by means of what is called tbe acetometer, 
an instrument closely resembling the common 
hydrometer. If the specific gravity of the vine- 
gar be determined by means of an hydrometer, 
and the volume of the liquid determined by cu- 
bical measurement, a simple proportion of these 
and the standard weight of a gallon of pure wa- 
ter will be all that is necessary to determine the 
absolute weight of any quantity of vinegar. You 
can weigh vinegar in any good balance by weigh- 
ing the vessel containing the vinegar and then de- 
ducting the weight of the vessel: or first counter- 
poise the vessel and then weigh directly. In the 
troy and apothecary weights there are 480 grains 
in 1 oz : in the avoirdupois scale the ounce con- 
tains 437-5 grains. In the decimal or French scale 
the gramme is equivalent to 15*434 grains. 

(7) C. B. L. asks : Why is it, that in ma- 
king centers for lathes, the dead center is drawn 
to a straw color, while tbe live is drawn to a blue? 
A. The dead center is made as hard as is consist- 
ent with strength. The running center Is made 
soft enough to turn up. To distinguish, mark 
them. 

(8) L. B. S. asks : Can I purify air by 
forcing it through a moistened sponge ? Can you 
give me a convenient and inexpensive process 
for removing impurities from stagnant air, preg- 
nant with human breath and tobacco smoke, be- 
fore passing it through a small tube ? A. Pass 
the air through the sponge seated in a small ves- 
sel of water, and then through a large pipe filled 
with coarsely pulverized boneblack or charcoal 
(well burnt) and caustic lime. This, we think, 
will thoroughly purify the air. 

(9) A. G. asks : How can I tell good steel? 
A. By tbe closeness of the grain, evenness of 
fracture, and dulness of color at fracture. 

(10) R. B. F. asks: 1. What is the effect 
of a cement composed of glycerin and litharge, 
applied on the inside of steam boilers for stop- 
ping leaky seams and rivets ? A. The cement you 
mention is a very good boiler cement, having no 
properties deleterious to the iron. 2. How is the 
cement made ? A. Mix the two ingredients to a 
thick paste. It should be allowed to stand till 
dry, the time depending on the temperature of 
the atmosphere. 

(11) D. C. M. asks: How can I blacken, 
either with paint or varnish, a surveyor's instru- 
ment of which nearly all the black color has worn 
off ? A. Use genuine asphalt (free from coal tar) 



and spirits of wine. Give it several coatings of 
the varnish, thinned down well with the solvent, 
and dry each time in a moderately warm oven. 
The varnish should, after the addition of the al- 
cohol, be allowed to stand several hours before 
using. 

(12) W. H. G. asks : What can I use for 
coating a wheel with emery or sand, that will 
harden, and not get soft by the dampness of the 
atmosphere? A. Try glycerin and white lead, 
used as a glue. 

(13) W. J. H. asks: Do you advise a coun- 
terbalance for a piston and connecting rod of the 
steam engine ? A. No. 

(14) J. T. H. asks : 1. What are the propor- 
tions of coal gas and air required to cause an ex- 
plosion when ignited ? A. Use 5 parts of air to 1 
of coal gas. 2. What is the expansive force, and 
what are the products of the combustion? A. 
The explosive force of this mixture is very vio- 
lent, but it depends much upon the conditions 
under which it takes place; the greater the press- 
ure under which the mixture is ignited, the great- 
er will be the effects of the explosion. If tbe 
mixture be in the proper proportions, the pro 
ducts will be only nitrogen, carbonic acid, and 
water. If pure oxygen be used, the explosive 
force is much enhanced. In this case the propor- 
tion of the gases should be as one to one, and pro- 
ducts will be only carbonic acid gas and water. 
3. Will a red hot wire ignite the compound in- 
stantly ? A. It is necessary to raise the tempera- 
ture of the wire to nearly white heat ; the wire 
will then explode the mixture instantaneously. 

(15) A. A. F. asks : Please give me a re- 
cipe for cement or glue for end wood, to work 
without sizing. Will white lead and glue to- 
gether answer the purpose ? A. Yes. 

(16) T. A. R. says : I have an upright tubu- 
lar boiler ; it is called an 8 horse, and I ha ve an 
upright engine called a 6 horse. The engine will 
do our work, but seems to bave just enough to 
do ; for when we throw our heavy machine on, 
it cheeks her for a moment or two. We propose 
to put in a larger engine of same make. Can we 
do so and get satisfactory results? A. If your 
boiler gives you a surplus of steam for your pres- 
en t engine with easy firing, you may try a larger 
cylinder as you propose. 

(17) J. H. P. asks : What will harden plas- 
ter of Paris and make it set quickly ? A. Try a 
strong alum solution. 

( 18) C. E. S. asks : Can you give me a re- 
cipe for a bright red paste for marking articles 
with a stencil plate ? A. Try making a size with 
gelatin and striking the color with vermilion. 

(19) E W. C. says : I have a window gar- 
den, a large box filled with chip dirt, and full of 
flowers, which it will be impossible to empty and 
to change the earth from without injury to the 
flowers. Will angle worms injure the plants, and 
will carbolic acid destroy the worms? A. They 
would be beneficial, so far as improving the 
ground for cultivation was concerned. Carbolic 
acid would injure the plants. A small amount of 
Paris green mlxod into the ground would be bet- 
ter. 

(20) W A. E. asks : Please inform me of 
some coloring fluid that would change the color 
of cigars from light to dark, if put on after they 
are made, without injury to the smoker. A Try 
coloring the outside wrapping with a suitable 
vegetable dye, but be sure that your dyestuff has 
not been made with poisonous ingredients. 

(21) C. H. W. asks : Is there anything that 
will remove scratches from heavy plate glass ? 
The scratches were made with a blocs of iron py- 
rites. A. If the scratches are deep, grind down 
the surface with another block of plate glass, 
using at first fine emery and oil, and finishing 
with rouge to restore luster. 

(22) II N. S. says : E. H. L. asks if some 
sounds travel faster than others. I was formerly 
an organist. In listening to other player's per- 
formances across a large hall, I frequently no- 
ticed that the high tones came to my ear sooner 
than the low tones. I was alway sin doubt whether 
the manipulation preceded the pedipulation of 
the keys, and thus caused the want of unity, or 
whether the high sounds came faster than tbe low 
ones or not. Which was it, probably? A. M. 
Biot found, in bis experiments on the conductiv- 
ity of sound in tubes, that, when a well known air 
was played on a flute at one end of a tube 1,040 
feet long, it was heard at the other end without 
alteration, from which he concluded that the vel- 
ocity of different sounds is the same. For the 
same reason the tune played by a band is heard 
at a great distance without alteration, except in 
intensity, which could not be the case if some 
sounds traveled more rapidly than others. This 
cannot, however, be admitted as universally true. 
Earnshaw, by a profound mathematical investi- 
gation of the laws of the propagation of sound, 
has found that the velocity of the sound depends 
upon its strength, and accordingly that a violent 
sound ought to be propagated with greater velo- 
city than a gentler one. This conclusion 18 con- 
firmed by an observation made by Captain Parry 
on his arctic expedition. During artillery practice 
it was found, by persons stationed at considerable 
distances from the guns, that the report of the 
cannon was heard before the command to fire 
given by the officer. And more recently the ex- 
periments of Mallet and those undertaken at the 
explosion at Hell Gate go to prove the assump- 
tions of Earnshaw. 

(23) F. A W. asks: Have quicksilver and 
chloride of sliver any affinity for each other » 
A. No. The chloride of silver alone, when heat- 
ed, melts and is converted into horn silver, ex- 
cept when reducing gases or carbonaceous mat- 
ters are present, in which case it Is converted 
into the metal. 



(24) D. R. W. asks: What should be put 
into water which leaves an alkali coating on 
the flower pots and earth, to counteract its effect? 
A. Send some of the alkaline coating. Tbe best 
remedy would depend upon its chemical nature, 
and would have to be determined by experiment. 

(25) R. G. asks : Why does smoke ascend 
at one time and descend at another ? A. Smoke 
(unconsumed carbon) is carried aloft by the rapid 
ascent of the heated air, which, en reaching a 
certain elevation and becoming chilled by radia- 
tion and contact with currents of colder air, 
seems to rise, and admits of the gradual deposi- 
tion of the heavier carbon. If the air is damp 
and cold, and the barometric pressure has consid- 
erably decreased, the loss of heat is more rapid; 
and as the barometric pressure is less than usual, 
tbe particles of carbon are practically heavier 
than usual, and in consequence thalr descent is 
quicker. 

(26) W. Z. B. asks : What, if any, delete- 
rious effects would result from using galvanized 
iron, for evaporating pans in the process of boil- 
ing cider for jellies and other domestic purposes ? 
A. Zinc and zinc oxides are soluble in certain 
vegetable acids, like acetic, and would In solution 
prove injurious. 

(27) S. D. P. asks : What waterproof solu 
tion or liquid is cheap, tasteless, and inodorous, 
and can be practically applied or used to make 
fruit, berry, and grape straw board baskets water- 
proof ? A. Try gelatin made insoluble by bichro- 
mate of potash. 

(28) G. H. G. says: I have heard airs played 
upon goblets which were partially filled with wa- 
ter, for the purpose, as I was informed, of regu- 
lating the different tones. What is on the little 
sticks which are drawn on tbe edges of the gob- 
lets to produce these sounds? A. We bave not 
seen sticks used as you describe ; but something 
of a resinous nature, sufficient to produce a 
slight degree of equable friction, would answer 
the purpose. 

(29) L. M. H. asks : Please give me a good 
recipe for cleaning felt hats ? A. Try methylle 
alcohol. 

(30) Y. W. W. says : Please explain the 
chemical action thatzinchasuponhard limestone 
water,in a locomotive or stationary engine boiler 
to prevent incrustation, and if it will have any 
effect on the boiler iron at the seams ? A. The 
acid, such as sulphuric, If present in solution, 
would combine with the zinc to form a soluble 
salt of zinc. This would not only diminish the 
amount of acid which would be left free to form 
insoluble compounds with the bases present, but 
tbe zinc would be oxidized and destroyed, instead 
of the other metal. Possibly, as has been claimed 
by some,the electro-chemical action and currents 
set up between the iron and zinc would likewise 
assist in the prevention of matters being thrown 
down on the iron, which would be the electro- 
positive element in the circuit. 

(31) W. M. says: I have just completed a 
cistern ; but during my absence a quantity of 
lime was mixed with the cement in plastering the 
inside, so that the water is now thoroughly im- 
pregnated with lime,and we cannot use it for any 
purpose. Is there any remedy besides emptying 
it all out ? Could I neutralize the lime and use 
tbe water ? A. Take a measured amount of the 
water, and see how much a solution of alum of a 
certain strength will, on mixing and allowing to 
stand, precipitate out the lime. This will give 
the measure for the whole quantity, if success- 
ful, and if after treatment with alum the water 
is not injured. 

(32) C. W. C. asks : Can a hot white metal 
be soldered to a piece of steel wire by forcing 
the metal on hot, with sal ammoniac or muriatic 
acid and zinc ? A. No. Use a suitable solder. See 
p. 251, vol. 28. 

(33) W. B, says: Pitch or losin, withgutta 
percha, half and half, can be made to stick tin 
foil or foil paper on to tin. It is difficult and ex- 
pensive to use. Is there any cheap material you 
know of ? A. Try rectified petroleum or coal tar 
oil. Ether and caoutchouc would be more ex- 
pensive. 

(34) S. M. asks : What is the ordinary com 
position on the safety match, and what the com- 
position of the material on the box? A. The 
match contains chlorate of potash and wax (par- 
affin) and the material on the box is red (amor- 
phous) phosphorus and gum. 

(35) A. J. H. asks : How can I make a solu- 
tion of alkaline silicates, and of alumina, as de- 
scribed on p. 88, vol. 34. under heading of " A 
New Mode of Hardening Sandstone ?" A. Alka- 
line silicate is silicate of soda or soluble glass. 
The alumina or aluminate of soda is composed of 
alumina and soda, the commercial salt contain- 
ing 48 parts of the former, 44 parts of the latter, 
together with 8 parts of chloride of sodium and 
sulphate of soda, which are present as impurities. 

(36) G. H A. asks : 1. What is carbolic 
acid ? A. Carbolic acid is a body produced in the 
dry distillation of coal, and, in other ways, form- 
ing tbe chief constituent of coal tar oil. When 
pure it forms long colorless needles which melt at 
about blood heat and boll at 356°. It has a very 
penetrating smell, resembling creosote, which 
body indeed largely consists of carbolic acid, and 
has a burning taste. 2. Has it any preservative 
properties ? A Yes, it is a powerful preservative 
agenii. 3. If so, what is it used to preserve ? A. 
More especially meat and all kinds of animal sub- 
stances liable to decay, putrefaction, or ferment- 
ation. 4. How is it used ? A. It is largely used 
in the form of carbolate of lime: or In small quan- 
tities, or diluted, alone. 

(37) G. W. R. asks: How can I separate 
the olein from tbe stearin of tallow ? A. By 
treating with sulphuric acid. It is performed in 
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large woodeu tubs lined with lead, and heated by 
steam discharged into them by a perforated pipe. 
The agitation is kept up for 15 to 30 minutes, and, 
after reposing for a similar length of time, the 
water Is drawn off by a pipe at the bottom. The 
fat which has thus been washed Is put Into a ves- 
sel heated by means of a steam jacket, and the 
water is driven off by evaporation. The fat Is 
then ready to be treated with strong sulphuric 
acid, which is done In a boiler of copper fnrnisbed 
with a steam jacket. Tn case the tallow is pure, 
the preliminary treatment may be omitted. 
About 10 to 13 lbs. of strong acid are required for 
every 100 lbs. tallow. 

(38) Ii. J. C. asks : How can I take the smell 
away from coal oil ? A. By careful treatment 
with acid, alkali, and washing. You cannot do it 
without suitable apparatus; and well prepared 
coal oil should be free from any smell except 
what is natural to it, and which it must have so 
long as It remains coal oil. 

(39) W. B. W. asks : How can I electrotype 
natural flowers? A. First, dry the flower or leaf 
as far as may be without causing it to shrivel, and 
then dip it immediately Into a dilute solution of 
pure shellac in alcohol: allow to dry in a warm 
place, and repeat the operation several times un- 
til a uniform covering of the resin Is obtained, 
then allow to stand for several hours until per- 
fectly dry. This treatment will render the leaf 
and stem nearly waterproof and rigid. Carefully 
dip the flower or leaf into the gum water, so as to 
moisten every part; expose for a moment to the 
air, and then dust overit very finely ground black 
lead (pure graphite); be careful to cover every 
part, and remove any superfluity, as far as pos- 
sible, with a fine camel's hair pencil. Make a sat- 
urated solution of neutral sulphate of copper in 
pure water, and suspend In this a plate of clean 
copper connected with the wire from the copper 
pole of the battery. Wrap the stem of the flower 
with the finest copper wire, so as to have perfect 
connection with the carbon covering, and con- 
nect, by means of .this wire, with the wire from 
the zinc plate of the battery: then immerse the 
flower in the electrolyte, and join it so as to re- 
move any bubbles of atr that may adhere to its 
surfaces, but avoid shakinglt so as to rupture the 
thin film of shellac. Thecurrent for the first few 
moments should be quite strong (from two or 
three good Danlell's cells),but after this the cur- 
rent from one small cell is all that Is requisite. 
The battery should be a constant one, such as is 
used for local sounders on telegraph lines, and 
the deposition should be allowed to proceed un- 
disturbed for about 24 hours, or for 18 hours if 
necessary. We have tried this method and ob- 
tained very good results from it; but it requires 
some patience and practice to obtain uniformly 
good results. The nitrate of silver method of 
electrotyping gives very accurate results, but 
the flowers must be covered first with a film of 
collodion, which will protect them from injury 
by the silver solution. We do not know of any 
conductive pigment or metallic salt that can be 
substituted for graphite or silver, as in the above 
recipes. 

(10) P. E. S. says, in reply to B. H. H., who 
asked what is the cause of difference in the travel 
of the sound of a rifle bullet In striking a canvas 
target, and then a rock only 7 feet behind it: Sound 
is oonveyed by vibrations of the atmosphere; the 
canvas being a thin body, the vibrations are put 
in motion Immediately after the bullet strikes. 
The rock, being a heavier and more Inert body, 
takes some little time in accumulating the blow 
of the bullet, and does not communicate its vi- 
bration to the atmosphere so quickly, henoe the 
difference in the time of the sound. The same 
phenomenon is noticed on a clear morning by a 
carpenter driving a nail In a board; the sound 
seems to be double, the first is made by the ham- 
mer on the small head of the nail, and the other 
by the end of the nail on the larger plank. 

Minerals, etc. — Specimens have been re- 
ceived from the following correspondents.and 
examined, with the results stated : 

B. C. C— It is a piece of hornblende.— B. B. H.— 
It Is mlspickle, a double sulphuret of iron and 
arsenic— E C. R. — It is basalt, sandstone, and ar- 
gillaceous rock, containing iron pyrites (sulphide 
of iron). — V.— It contains no platinum whatso- 
ever.— E. G. D.— It is sulphuret of iron. — J. J. S. 
-It is iron pyrites, of no market value.— J. R. Z. 
It contains no zinc— A. E. G.— It is sand contain- 
ing a little oxide of iron.— D. H. C. — Itis a piece 
of greenstone with mica, quartz, and clay.— D. R. 
S".— No. 1 Is iron pyrites. No. 2 is flint— T. L— It 
is a very compact variety of bituminous coal.— 
C. J. C— The specimens sent are oxide of iron 
containing a small amount of oxide of titanium. 
— G. L. — The specimens sent are certainly very 
soft and pliable.— A. M. — It Is galena (sulphide of 
lead) a valuable ore of lead.— J. V. — It is a peaty 
or vegetable debris, yielding a small percentage 
of mineral ash.— Will H. J. M., of Rochester, Pa., 
nlease send full name and larger specimen for 
examination 1 The piece sent on October 28 was 
not sufficient for satisfactory analysis. 

C. E. asks : How can I change 14 carat yel- 
low gold Into 12 carat red gold ? — A. J. A. says : 
A friend of mine tried preserving natural flowers 
In paraffin, but they retained their color for only 
a few days, when they turned quite dark and 
colorless. Can you tell the cause ? How are fu- 
neral wreaths prepared so as to remain perfectly 
white ? 



COMMWTCATIOrTS RECEIVED. 

The Editor of the Sarmrnno American ac- 
knowledges, with much pleasure, the receipt of 
original papers and contributions upon the follow- 
ing subjects : 

On Cutting Sorews. By E. J. 

On Growing Cotton. By R. B. 



On Writing Dates. By F. H. R. 

On Boiler Explosions. By F. G. F. 

On the Planet Vulcan. By J. H. T. 

On a Scale of Colors. By B. B. 

On Trisecting an Angle. By J. A. T. 

On Progressive Thought, etc. By P. F. P. 

On a New Electrio Light. By G. Q. T. 

Also inquiries and answers from the following : 

A. O., Jr.-S.-C. W. H.-A. S.-M. E. N.-M. W.- 
J. J. C.-E. F. B.-W. S. H.-G. E. S.— W. P. P.— 
L W. P.-T. J. R. 

HINTS TO CORRESPONDENTS. 

Correspondents whose inquiries fall to appear 
should repeat them. If not then published, they 
may conclude that, for good reasons, the Editor 
declines them. The address of the writer should 
always be given. 

Enquiries relating to patents, or to the patenta- 
bility of Inventions, assignments, etc, will not be 
published here. All such questions, when Initials 
only are given, are thrown Into the waste basket, 
as it would fill half of our paper to print them all ; 
but we generally take pleasure in answering briefly 
by mall, if the writer's address is given. 

Hundreds of inquiries analogous to the following 
are sent : " Who aro the principal needle manu- 
facturers in the United States? Who sells hand 
knitting machines ? Who sells darning machines ? 
Who sells sporting guns? Why do not telescope 
makers advertise in the Scientific American?." 
All such personal inquiries are printed, as will be 
observed.in the column of " Business and Person- 
al." which Is specially set apart for that purpose, 
subject to the charge mentioned at the head of 
that column. Almost any desired information 
can in this way be expeditiously obtained. 



Up to thehourof going to press, thelist of pa- 
tents issued during the week ending November 
7, and bearing that date, had not arrived from 
Washington. 
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VALUE OF PATENTS, 

AND 

How to Obtain Them. 
Practical Hints to Inventors. 

ROBABLT no investment of a small 
sum of money brings a greater return 
than the expense incurred in obtaining a 
patent, even when the invention is but a 
small one. Large inventions are found 
to pay correspondingly well. The names 
of Blanchard, Morse, Bigelow, Colt, Erics- 
son, Howe, McCormick, Hoe, and others, 
who have amassed Immense fortunes 
from their inventions, are well known. 
And there are thousands of others who have real- 
ized large sums from their patents. 

More than Fifty Thousand inventors have 
availed themselves of the services of Mdnn & Co. 
during the THIRTY years they have acted as so- 
licitors and. publishers of the Scientitic Ameri- 
can. They stand at the head In this class of busi- 
ness ; and their large corps of assistants, mostly se- 
lected from the ranks of the Patent Office : men ca- 
pable of rendering the best service to the inventor, 
from the experience practically obtained while ex- 
aminers in the Patent Office : enables Mdnn A Co. 
to do everything appertaining to patents cheaper 
than any other reliable agency. 

This is the 
closing in- 

OBTAIN 6/iZi£0M&'*' iuXrj ln 

Win-in V-^**'»«""'n5'^ r nearly ev- 
ery letter, describing some invention, which comes 
to this office. Apositive answer can only be had by 
presenting a complete application for a patent to 
the Commissioner of Patents. An application con- 
sists of a Model, Drawings, Petitlon,Oath, and full 
Specification. Various official rules and formali- 
ties must also be observed. The efforts of the in- 
ventor to do all this business himself are generally 
without success. After great perplexity and de- 
lay, he is usually glad to seek the aid of persons 
experienced in patent business, and have all the 
work done over again. The best plan is to solicit 
proper advice at the beginning. If the parties 
consulted are honorable men, the inventor may 
safely confide his ideas to them; they will advise 
whether the improvement is probably patentable, 
and will give him ail the directions needful to 
protect his right. 
How Can I Best Secure My Invention 1 

This Is an inquirywhich one Inventor naturally 
asks another, who has had some experience ln ob- 
taining patents. His answer generally Is as fol- 
lows, and correct: 

Construct a neat model, not over a foot in any 
dimension— smaller if possible— and send by ex- 
press, prepaid, addressed to Munn & Co .,37 Park 
Row, together with a description of Its operation 
and merits. On receipt thereof , they will examine 
the invention carefully, and advise you as to Its 
patentability, free of charge. Or, if you have not 
time, or the means at band, to construct a model, 
make as good a pen and ink sketch of the improve- 
ment as possible and send by mail. An answeras 
to the prospect of a patent will be received, usu- 
ally by return of mall. It Is sometimes best to 
have a search made at the Patent Office ; such a 
measure often saves the oost of an application for 
a patent. 

Preliminary Examination. 

In order to have such a search, make out a 
written description of the Invention, in your own 
words, and a pencil, or pen and ink sketch. Send 
these, with the fee of $6, by mall, addressed to 
Munn & Co., 37 Park Row, and in due time you 
will receive an acknowledgment thereof, followed 
by a written report in regard to the patentability 
of your Improvement. This special search is 



made wlt.i great care, amongthe models and pat- 
ents at Washington, to ascertain whether the Im- 
provement presented Is patentable. 

To Make an Application for a Patent. 

The applicant forapatentmustfumisha model 
of his Invention, if susceptible of one; or if the in- 
vention be a chemical production, he must fur- 
nish samples of the ingredients of which his com- 
position consists. These should besecurely packed, 
the Inventor's name marked on them, and sent 
by express, prepaid. Small models, from a dis- 
tance, can often be sent cheaper by mail. The 
safest way to remit money is by a draft or postal 
order, on New York, to the order of Munn * Co. 
Persons who live ln remote parts of the oountry 
can usually purchase drafts from their merchants 
on their New York correspondents. 
Foreign Patents. 

The population of Great Britain Is 31,000,000; of 
France, 37,000,000; Belgium, 5,000,000; Austria, 36,- 
000,000; Prussia, 40,000,000; Russia, 70,000,000. Pat- 
ents may be secured by American citizens ln all 
these countries. Now is the time, when business 
Is dull at home, to take advantage of these im- 
mense foreign fields. Mechantcal Improvements 
of all kinds are always ln demand ln Europe. 
There will never be a better time than the pres- 
ent to take patents abroad. We have reliable 
business connections with the principal capitals 
of Europe. A large share of all the patents se- 
cured ln foreign countries by Americans are ob- 
tained through our Agency. Patents obtained ln 
Canada, England, France, Belgium, Germany, 
Russia, Prussia, Spain, Portugal, the British Colo- 
nies, and all other countries where patents are 
granted, at prices greatly reduced from former 
rates. Send for pamphlet pertaining specially to 
foreign patents, which states the cost, time gran- 
ted, and the requirements of each country. Ad- 
dress Munn & Co., 37 Park Row, New York. Cir- 
culars, with full information on foreign patents, 
furnished free. 

Canadian Patents. 

In order to apply for a patent in Canada, the 
applicant mustf urnish a working model, showing 
the operation of the improved parts; the model 
need not exceed eighteen inches on the longest 
side. Send the model, with a description of its 
merits, by express or otherwise, to Munn & Co., 
37 Park Row. Also remit to their order by draft, 
check,or postal order ,tho money to pay expenses, 
which are as follows: For a five years'patent, $50; 
for a ten years' patent, $75; for a fifteen years' 
patent, $100. The five and ten years' patents are 
granted with privilege of extension to fifteen 
years. 

Trademarks, 

Any person or firm domiciled in the United 
States, or any firm or corporation residing ln any 
foreign country where similar privileges are ex- 
tended to citizens of the United States, may reg- 
ister their designs and obtain protection. This is 
very important to manufacturers in this country, 
and equally so to foreigners. For full particulars, 
address Munn & Co., 37 Park Row, New York. 
Design Patents. 

Foreign designers and manufacturers, who send 
goods to this country, may secure patents here 
upon their new patterns, and thus prevent others 
from fabricating or selling the same goods in the 
market. 

A patent for a design may be granted to any 
person, whether citizen or alien, for any new and 
original design for a manufacture, bust, statue, 
alto relievo, or bas relief, any new and original 
design for the printing of woolen, silk, cotton, or 
other fabrics, any new and original impression, 
ornament, pattern, print, or picture, to be print- 
ed, painted, cast, or otherwise placed on or worked 
into any article of manufacture. 

Design patents are equally as Important to citi- 
zens as to foreigners. For f ul particulars, send 
for pamphlet to Munn & Co, 37 Park Row, New 
York. 

Copies of Patents. 

Any patent issued slnoe November 27, 1867, at 
which time the Patent Office commenced print- 
ing the drawings and specifications, may be bad 
by remitting to this office $1. 

A copy of the claims of any patent issued since 
1836 will be furnished for $1. 

When ordering copies, please to remit for the 
same as above, and state name of patentee, title 
of invention, and date of patent. 

A pamphlet containing full directions for ob- 
taining United States patents sent free. A hand- 
somely bound Reference Book, gilt edges, con- 
tains 110 pages and many engravings and tables 
important to every patentee and mechanic, and Is 
a useful handbook of reference for everybody 
Price 25 oents, mailed free. 
Address 

MTTNN & CO., 

Publishers SCIENTIFIC AMERICAN, 

37 Park Row. New York. 

Bbanch Office— Corner F and 7th Streets, Wash- 
ington, D. C 
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Inside Pace, each Insertion - - - 7 9 een ta a line. 
Back Pace, each insertion - - - 81.00 a line. 

Engravings may head advertisements at the same rate 
per line, by measurement, as the letter prat. Adver 
Ueements must be received at publication office at early 
at Friday morning to appear <* next issue 



SCROLL SAWERS, JEWELERS, DENTISTS, 
send for catalogue of Dexter Scroll Saw and Emery 
Grinder, latest and best invention. Only {6.00. 

L. H. RUSSELL, Stratford, Conn. 



OlKI RC\ AGENTS' PROFITS per week. Will prove 
<Di) I ,OU it or forfeit S500. New articles arejust pat- 
ented. Samples sent free to all. Address 

W. H. CHIDESTEB, S18 Fulton St. New York. 



PHOTOGRAPHIC APPA 
RATUS <& CHEMICALS 



complete, with directions, 810. No toy ; takes pictures 
4x5K Inches. Send for illustrated circular. 

T». MORGAN, J4 Ann St., New York, P. 0. Box 4349. 



Lehigh. Emery Wheels. 

" One of our firm, who has had a large experience with 
emery wheels, says they are the best he ever used." 
L. V. EMERY WHEEL CO., Welssport, Pa. 
Order a Wheel and try It. 

Wood-Working Machinery. 

Patent Scroll Saws and Band Sawsa Specialty. OVER 
500 MACHINES IN USE. Medal at Cincinnati Indus- 
trial Exposition. Agents In all large cities. 

CORDESMAN, EGAN & CO., M'f'rs, Cincinnati, O. 

EUREKA LATHR 

Price, Wood Bod ... - $9.00 

" Iron Bed 11.00 

EUREKA MANUFACTURING CO. 

171 Devonshire St., Boston, Mass. 
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R. *» STATE ft CO., Springfield. Ohio. 



MACHINERY 

OF EVERY DESCRIPTION, 

COLD ROLLED SHAFTING, HANGERS.' PULLETS. 
COUPLINGS. BELTING, TANITE EMERY WHEELS 
AND GRINDERS, IN BTOCK. 

GEORGE PLACE, 
121 Chambers & 103 Reade Sts.. New York City. 



TAKE 



NOTICE. Wo have the 
lArgcBt and best selling 
Stationery Package I u the 
World. It contains 1 8 
sheets of paper, |8 envel- 
opes, pencil, penholder, nolden pen, ami a piece of valuable 
Jewelry. Compete sample paekaj»e, with elegant gold-plated 
sleeve buttons, and ladies' fashionable fancy Bet, pin and 
dnipa, post-paid, 25 cents. 5 packages, with assorted Jew- 
elry, ftl. Solid Gnltl Ptitent 1 fitter Watch free to all agents. 

BRIDE A. CO., 769 Broadway, N.Y. 

MACHINERY OP IMPROVED STYLES~FOR 
making SHINGLES, HEADING, and STAVES; 
also GUAGE LATHES for TURKING HANDLES. Sole 
makers of Laws Pat. Shingle and Heading Sawing Ma- 
chine. Address TREVOR & CO., Lockport, N. Y- 



WASSBsamonsm auras 

Grand Medal at Centennial. 




Standard flouring Mill. 

Oleanw Grinder and Bolter. 

Ordinary size, 9 feet by -1 feet 
Capacity 5 bushels per hour. 

Finest flour, largest yields. 
Cooled by a strong air 'blast. 

Runs at one-tenth the cost 
Of the eld style mills. 

Compact, practical, 
Sulstantial. and very durable. 

These MiIU excel all othei 



Standard Grinding Hill. 

For all substances wet or tin. 

Built of burr stone and InV. 
For heavy or light powr. 

10,000 m operation. 
Grind 75 busnelft per how. 

Thickest French burr ptonp . 
Double discharge snout;. 

Adjustable babbitt hose*. 
Solid self-ftdjiwt'mr burrs. 
n compared with thoso of tl«W 



the*!**, double the weight, and double the prim, 

EDWARD HARRISON*, Patentee and Sole MmmftRta 
135 Howard Avenue, NKW IIAVKX, C'»\'N. 



The Scientific American 

REFERENCE BOOK. 

A Bound Book of 144 Pages, for 25c. 

On receipt of 55 cents, we send by mall, post paid, a 
copy of a handsome little bound volume entitled the Sci- 
entific American Reference Book, containing 144 
pages Illustrated wltb engravings, and forming one of 
the cheapest and n*OBt valuable books of condensed re* 
ference ever printed. Among Its contents are: 

1. The Censns ot the United States, by States, 
Territories, and Counties, in /uff.Bbowlng also the area 
of the several States. 

2. Table ot Occupations.— Showing the principal oc- 
cupations of the people of the United States, and the 
number of persons engaged ln each occupation. Com- 
piled from the last Census. 

Table of Cities having over 10,000 Inhabitants— Com- 
piled from the last Census. 

3. The Patent Law. of the United States ln full. 
With Directions How to Obtain Patents, Official Rules, 
Costs, etc.; Forms for Applications for Patents and 
Caveats; Forms for Assignments, ln whole and part; 
Licences; State, Town, County, and Shop Rights; Di- 
rections How to Introduce and Sell Inventions ; General 
Principles applicable to Infringements ; Synopsis of the 
Patent Laws of Foreign Countries, Costs, Procedure, 
Rights of Employers and Employees ln respect to In- 
ventions; State Laws concerning Patents. 

4. United States Trade Mark Registration, show- 
ing the Trade Mark Law ln full, with Directions for 
Registering Trade Marks, Costs, etc. 

3. United States Copyright Law tor Labels, ln 
fall. With Directions, Expenses, etc. 

6. The Principal Mechanical Movements. De- 
scribed and Illustrated by 150 small diagrams, of great 
value to Inventors and Designers of Mechanism. 

7. Geometry, as Applied to Practical Purposes. Wltb 
illustrations. 

8. The Modern Steam Engine.— Wltb engraving, 
showing all the parts, names, etc., and a brief history 
of the Invention and Progress of Steam Power. 

9. Horse Power.— Simple and plain rules for Calcu- 
lating tbe Horse Power of Steam Engines and Streams 
of Water. 

10. Knots.— Presenting engravings of 48 different 
kinds of Rope Knots, with explanations as to tying 

11. Tables ot Weights and Measnrcs.-Troy 
WelghtiApothecarle8 r Weight; Avoirdupois, or Com- 
mercial Weight; French Weights ; United? St»tes Stand- 
ard; Dry Measure; Land Measure; Cubic Measure: 
Liquid Measure; French Square Measure; Frpnch 
Cubic, or Solid Measure; Measuring Land by Welgbt, 
with engraving of a section of the English, and a sec- 
tion of the French rule, of equal length . 

12. Valuable Tables i ,„ _, . 

(1) Table of the Velocity and Force of the Wind. 

(3) Table of the Specific Gravity and Weight per Cu- 
bic foot and Cubic Inch, of the principal substances used 
ln the Arts. 

(3) Table of the Heat-Conducting Power of various 
Metals and other Solids and Liquids. 

(4) Table of the Mineral Constituents absorbed or 



bodies 

melting points, etc. 

1 3. Miscellaneous Information.— Force of Expan- 
sion by Heat; small Steamboats, proper dimensions of 
engines, boilers, propellers, boats; Incubation, Tem- 
perature of; To Make Tracing Paper; Constituents of 
various Substances; Friction, now produced, and Rules 
for Calculation: Specific Heat Explained; Speclnc 
Gravity of Liquids, Solids, Air, and Gases ; Gunpow- 
der— Pressure, Heat, and Horse Powerof; Copying Ink, 
to Make; Heat, its mechanical equivalent explained; 
Molecules of Matter, slxeand motion explained; Light- 
ning and Lightning Rods— valuable Information Value 
of Drainage Explained ; Amount of Power at present 
Yielded from Coal by best Engines ; Sound— Its velocity 
and action; Liquid Glues, Recipes iValue of Brains; 
Proper es of Charcoal: flight of waves; Speed or 
Electric Spark, etc. ; Valuable Recipes. 
The SCIENTIFIC AMERICAN REFERENCE BOOK. 

Price only 35 cents, may be had of News Agents ln all 

parts of the country, and of tbe undersigned. Bent by 

mall on receipt of the price. 

MUNN & CO., Publishers, 

Scientific American Office. 

3V Parle Bow, New York. 
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FOR 1877, 

In addition to all Its former excellences, heretofore 
surpassed by no other religious weekly newspaper In the 
world, will offer several 

ENTIRELY NEW FEATURES, 

uf great Importance and value. 

FIRST.— We ehallprint through the year SERMONS 
by the moBt eminent clergymen of the country, of all de- 
nominations, from Maine to California. Our readers 
will, therefore, bare the pleasure of hearing the most 
famous ministers of New York, Brooklyn, Boston, Phil- 
adelphia, Cincinnati, Chicago, St. Louis, San Francis- 
co . etc. 

SECOND.— We shall publish a series of articles on 
CHKISTIAN WORK, by Rev. Stephkk H. Tyng, D.D., 
which will be Invaluable to clergymen, Sunday-school 
teachers, and every Christian man and woman. 

THIRD.— Anew Serial Story or American life will 
be begun about the middle of December. Its title 
will be 

A PAPER CITY, 
by D. R. Locke (Rev. Petroleum V. NaBby). It vividly 
Illustrates the present era of speculation, of living with- 
out work, of making money without capital; and will be 
one of the most sparkling and attractive serials ever 
published. 

FOURTH.— We shall publish a series of articles from 
the pen ot Elder Brewster, Jr., of Brewstervllle, 
Mass., on men and things, religion and politics, and 
every " top topic" as it comes up. 

FIFTH.— Our great premium for the year we oelleve 
to be the beet ever offered— viz: 

The WOBKS OF CHARLES DICKENS 

In the famous and unsurpassed Household Edition of 
Messrs. Lee & Shepard. the well-known publishers of 
Boston. Look at our offer! To each and every person, 
whether already a subscriber or not, who sends us $3, we 
will forward The Independent one year, postage paid, 
together with any other volume from the following list: 

1. The Pickwick Papers. 500 pages. 

2. Our Mutual Friend. 516 pages. 
8. David Copperfleld. 520 pages. 

4. Nicholas Nicklcby. 516 pages. 

5. Martin Cfauzzlewft. 580 pages. 



6. Dombey and Son. 584 pages. 

7. Old Curiosity Shop, and Her ' 

8. Little Dorrit. 504 pages. 



7. Old Curiosity Shop, and Reprinted Pieces. 530 pages 



9. Bleak House. 532 pages. 

10. Bamaby Kudge, and Hard Times. 570 pages. 

11. Oliver Twist, Pictures from Italy, and American 

Notes. 506 pages. 
18. A Tale of Two Cities, and Great Expectations. 514 
pages. 

13. Christmas Stories, and Sketches by Boz. 576 pages. 

14. Uncommercial. Traveler, and additional Christmas 

Stories. 356 pages. 

15. The Mystery of Kdwln Drood, A Child's History of 

England, Master Humphrey's Clock, etc. 560 pp. 
For 

FIFTEEN SUBSCRIBERS 

we will send 

DICKENS COMPLETE. 

The Lndepkndkst offers for $3 twice as much as any 
othpr religious journal In the country or the world, and 
Is pre-eminently 

THE PAPER FOR HARD TIMES. 

SUBSCRIPTION PRICE of THE IHDEPESDEST, with 

premium $3.00 per annum, In advance. 

6 monthB, no premium $1.50 " 

3 •• " 75 " 

Specimen copies, containing full list of other pre- 
miums, Bent free upon application. 

Address THE INDEPENDENT, 

P.-O. Box 3787. - - - - - New York. 

LEHIGH EMERY WHEELS. 

ROE ft ROUGH, Buchanan, Mich., say: " They give 
entire satisfaction." 

L. V. EMERY WHEEL CO., Welssport, Pa, 




THE 



TRADE ENGINE. 



Noiseless in operation— Perfect 
Is workmanship— all light parts 
of Cast Steel. 

Every Engine Indicated, and 
valve corrected to give the High- 
est attainable resnltB. 

"Warranted superior to any 
semi-portable Engine In the 
market! 

Send for Price List and Circu- 
lar. 

HKRKMAinr & Herchel- 

kodb MYa. Co., 

Dayton, Ohio. 



IMPORTANT FOR ALL CORPORATIONS AND 
MANF'G. CONCERNS.— Bnerk's Watchman', 
Time Detector, capable of accurately controlling the 
mo tlo n of a watchm an or patrolman at the different sta- 
tions of his h eat. Send for circular. 
J. E. BUEKK, P. O. Box 979, Boston, Han. 
N. B.— The suit agalnstlmhaeuser ft Co., of New York 
was decided In my favor, June 10, 1874. Proceedings 
have been commenced against Imhaeuser ft Co. for Bell- 
ing, contrary to the order of the Court. Persons using 
clocks Infringing on my Patent, will be dealt with accor 
ding to law. 



<■>.«*.!: 



W E 

fnFINEJET 3 I A CK every variety of turned 

parts of ni 3chmfry,-c as tint's .hn wore Jnd other in eta t 

k ENAMELED JET C00OS, in wood or metal, m^de to order 

ERICAN ENIMEcCO.IT W hhREu StPROU lOCWCET , R I 



O dk firi a Week to Agents. Samples FKKK. 
H 9 ' * P- O. VICKERY, Augusta, Maine. 

STEAM ENGINES FOlTSALE 

I offer the following very superior Todd ft Rafferty En- 
gines for sale at greatly reduced prices: One 18x36. one 
14x18 (sawmill), one- 12x14, one 11x24, one 10x34, one 9x20. 
one 7x16, one 9x10 on lege, one 8x12, portable one 8x16, 
double hoisting: all first class and entirely new. Also 
various sizes and kinds of Boilers. I will also furnlst 
specifications and estimates for all kinds ot rope and bag- 
ging machinery. Send for descriptive circular and price 

Address J. G. TODD. 

10 Barclay 8t. New York, or Pa tenon, N. J. 



AIR COMPRESSORS 

FOR ALL PURPOSES. 
A SPECIALTY of HEAVY PRESSURES. 

THE NORWALK IRON WORKS CO., 

South Nobw.uk, Conu. 



BEANS FRICTION CLUTCH, 
The Best on the Globe, 

Universally adoptedby ROLLING MILLS. 
No breakage ot Gear or Machinery. None other can 
weigh the POWER. 

SAFETY ELEVATORS. 
D. FR1SBIE dfc CO.. New Haven. Conn. 



700T POWER 1KNONING MACHINES FOR SALE 
' By 8. C. HILLS, 51 Cortlandtst. . New York. 



ECLIPSE R. R. BAR. 

For Moving Cars 

on Sidings. 
Pat. Oct. 10, 1816. 




Durable, Effective, 

and 

Will not Slip. 

Manufactured and for Sale. 

By W. P. DUNCAN & CO., Bellefonte, Pa. 



CELEBRATED FOOT LATHES 

Foot Power, Back-geared Screw 
Lathes, Small Hand and Power Plan- 
ers for Metal, Small Gear Cutters, 
Slide-res tB.Ball Machine for Lathes, 
Foot Scroll Saws, light and heavy. 
Foot Circular flaws. Just the ar- 
ticles for Amateurs or Artisans. 
Highly recommended. Sendfor il- 
lustrated Catalogues. 

N. H BALDWIN, Laconla N. B. 




CHLORIDE OF CALCIUM. 

Fifty tuns for Sale in lots to suit. 

RANSOMS 10 Bush St.. San Francisco, Cal. 




MEZZORCRAPH. 

A NEW AND BEAUTIFUL ART. 

THE QUEEN CITY MEZZORGRAPH CO. OFFER 




H^r* ANOTHER® WE W PICTURE 

KHTITLEO 

THE CROWN OF ROSES. 



KSTITLEI>_ 

A Gem of Loveliness and Beauty 
far eclipsing any of our fornn-r 
efforts in the Mezz or graph Art. 
presenting a BEAUTIFUL FEMALE in graceful drapery, the type of Heavenly devotion, with firm 
n.-:-= of Faith, trustinir in God. which enahlen us to nee that u Sweet are the uses Of Atf ve«Ity." 
[Jut Iio! in triumph a radiance like the rays of a May Morninc'e Sun fleams from on H.Kh which thrilled her 
vf^ry rouI with holy awo. when suddenly two Angelic figures descended; one whose God-like brow represents 
.rKSTTS DESCENDING IN HIS MILD MAJESTY, with soft. flowinRrobe, while hid holy hands enclasp a 
CROWN OF ROSES fresh fromhighHeaven'aimmaculate bowers, yet nemmed with Heaven's pearly dews. 
Tim hiick-groimdis artistically relieved by the dark blue sea and theAmjelioformof a FEMALE in her soft, 
flowinKdraperv. descending in the distance, bearing flowers to the "Crowned One." while the dark fore-ground 
U lie.iutifully diversified with Rock. Foliage, Flowers, and characteristic Facial Delineation; all of which couv- 
Lioc to form a picture of charming beauty. 

qEP PictuTe GUARANTEED sentedolSmey 

L*TOn receipt of 50 CENTS, we will mail to the sender one copy, nine 24x30 inches, upon the best 
calendered PLATE PAPER ; or. to a club of five pictures (to one address! we will send one extra copy fron . 
All orders must be tlainly written, giving your post-office, county, and Stato, and addressed directly to th<? 
Queen City MezzorgrupU Co., 15S West Fourth. St., Cincinnati, O. 
With the above new picture we still offer the CROSS OF ROSES («'f wh i"t» S0 L manT thou- 
sands have been sold) as a true and beadtifnl companion picture, we will send both pictures on 
receipt of $1 .00, or either on receipt of fifty cents. 
The following i s one of many thousands of complimentary letters we have received : 

"Words fail to express my admiration and delight of the two pictures. I have always longed for a picture of 
■ Jesus; " it expresses so much of hiH ministry. I can hardly wait for them to be framed so that I can feast my 
!>-os upon them all the time. I show them to all my friends and they seem as delighted as myself. 

Respectfully. _/-■ MRS. L. T. CRAMM, M H Street. Sonth Boston. Mass. 
.| Aldress Queen City MezzorgraptfCo., 15S Weak fourth St., Cincinnati, O. £ 
i.yWc gua antee the safe arrival of each picture, in good order. v 



REFUNDED.^* 



Simplified Weights and Measures, or a Natu- 
ral System applicable to most civilized nations. By 
JjnwlB D' A. Jackson. 8vo. $1.00. 

Boiler Incrustation and Corrosion. By F. J. 
Rowan. 8vo. 40 cents. 

Electro-Telegraphy. By F. S. Beechey. lOmo. 
60 cents. 

WORKSHOP Receipts. For Manufacturers, Me- 
chanics, and Scientific Amateurs. 8vo. $2.00. 

Treatise on the Origin,Frogress, Prevention, 
and Cubk of Dry Rot in Timber. By T. A. Brltton. 
Colored Plates 8vo. $3.00. 

Water Supply. The present practice of Sinking 
and Boring Wells. By Ernest Spon. 8vo. $3. 
*.* Lists of our Publications Bent free on application. 
E. & F. N. SPON, 446 Broome Street, N.Y. 



^*" J.MtCARPENTER 



DUCK GUN FOR SALE CHEAP-nearly 



new— 8 Gauge, muzzle loader. Plenty of metal in breech, 
which will allow very heavy charges. Address 

HODGKINS ft HAItfH, 7 Warren St.. New York. 



iTIIlT-TU WROUCH, 

LJ- X ^ IRON 

Beams & Girders 



UNION IRON MILLS, PlttSDUrgh, Pa.— 
The attention of Engineers and Architects Is called 
to onr Improved Wrought-Iron Beams and Girders (pat- 
ented), In which the compound welds between the stem 
and flanges, which have proved so objectionable in the old 
mode of manufacturing, are entirely avoided. We are pre- 
pared to furnish all sizes at terms as favorable as can b« 
obtained elsewhere . For descriptive lithograph, address 
Carnegie Brothers ft Co., Union Bon Mllls.Plttsburgh.Pa. 



Wood-Working Machinery, 

Such as Woodworth Planing, Tonguelng, and Grooving 
Machines, Daniel's Planers, Richardson's Patent Im- 

S roved Tenon Machines, Mortising, Moulding, and Re- 
aw Machines, ana Wood-Working Machinery gene- 



rally 



Manufactured by 

WITHERBY, RUGG A RICHARDSON, 



J Salisbury street, Worcester, Mass. 
(Shop formerly occupied by B. BALL ft CO.) 



MANUFACTURER OF FIRST CLASS TAP8 AND 
DIES, Pawtucket, R. 1. 



s 



tesl Letter Cutting — Seals & Presses, Brands.Sten- 
clU, Ac. Prlcealow. Steel Stamp Works, N.Hav..Ct. 



LEHIGH EMERY WHEELS. 

JOHNSON, BLACK & CO., Stove M'f'rs, Erie. Pa., 
Bay, Wheel Bent them "cuts first rats and wears 
well." L. V. EMEKY.WHE EL CO.. Welssport, Pa. 

MATEUR PHOTOGRAPHIC APPARAtIjS^- 
Latest Invention. Every person can operate 
9 with perfect success. Complete, with chemicals, 
&c. Price $3 .00, Enclose stamp for circular. 
E. SACEM ANN, Manufacturer, 
650 DeKalbAv., Brooklyn, N.r 
W Agents wanted. 



'OR SALE— 12x36 In. Greene Engine, Bro n & 



17 ( 

JT Sharpe Universal Milling Machine, Travers Drill, 
Large lot 15 & 16 In. Lathes, Small Screw Machine, Plan 
ers. Drills, Drops, and Presses. ALUS, BULLAIID & 
CO., limited, 14 Dey Street, New York. 





9100. REWARD. 9100. 

This MOUSTACHE produced on a imootb face 
by the use of Dyke's Bsasd Elixir without 
injury, or will forfeit S100. Price by mail in 
sealed package 25 cents, for three 60 cents. 
A. L. SMITH at CO. As'ts, Palatine, in. 



Lehigh. Emery "Wheels. 

.„ ...... Pittsburgh, M'f'rs Engines, &c, 



RIESECK 
Bay, 



y, "They are the best we ever used— give us entire 
tlsfactlon." L. V. EMERT WHEEL CO, W< 



velBsport,Pa. 



^AYTON CAM PUMP, 

The only Pnmpin the Market Designed 
and Constructed especially for Boiler 
Feeding. 

Are Pumping water at 268° F. No Dead Cen- 
ters. The Steam Valve Is a nlaln Slide Valve, 
Identical to the slide valve of a Steam En- 
gine, but derives Its motion from a cam. 
Speed can be regulated to suit evaporation. 
Pumping Returns from Steam Heating Ap- 
paratus a specialty. 

V Bend tor Circular. 




Smith, Taile & Co., 



Daiton, Ohio. 



EAGLE FOOT LATHES, 

With Scroll and Circular Saw Attach- 
ments, Slide Rest, Tools, fccj also Small 
Engine Lathes, Metal Hand Planers, dec. 
Neatest designs, superior finish. I^m 
Prices. Our new Catalogue describes 
these and every tool nee essary forth e Am- 
ateur or Artisan. Send for ft. 
WM. L.CHASE ft CO. 
96 ft 97 Liberty St. New York. 




Pond's Tools. 

ENGINE LATHES, PLANERS, DRIL.L.8, tfce. 

Sendfor Catalogue. DAVID W. FOND, Successor to 
LUCIUS W. POND, Worcester, lHass. 



WANTED! SALESMEN at a snlnry of 81300 r. 
year to travel and Hell goods to Dealers* NO 
■?EOIIa.INe3. " Hotel and traveling expenses paid, 
drtrena. Mohitor Manufacturing Co., Cincinnati, Ohio. 



ROME 



Lehigh Emery Wheels. 

ME, WATERTOWN, ft OGDENSBURGH R 



R. R. 



REV ERSIBLE 

HOISTING ENGINE 

FOR ALL PURPOSES. 

■ay- Cheap, simple, durable, and effective. j& 

LIDGERWOOD M'F'G CO., 165 Pearl 8t. X.?. 



NO 



We will start yon in a Qualneas yon 
can make $50 a week without capital 
ft M f\ Kl C\f eaB7 and respectable for either aex, 
IVI V^IM t T Agents Supply Co.. 261 Bowery, N.Y. 



GEORGE C. HICKS & CO., 
Baltimore, Md. 

CLAT RETORTS, TILES, FIRE BRICKS, ftc. 
tar" Terra Cetta Pipes of all sizes. 



Patented >S6S— 1874. BOIsT CUTTERS. 

aaBw ,gsa, tQ. Dies open and close and Bolt 

j^B ^fc«MtasW.thrown out automatically. 
^-1 ^^^'^^■■t^H ^ ne pattern, holds finisnedbolts 
^Sa^^l ^B on centres and threads themwith 

^11 ffl greater accuracy and uniformity 

W n\ U and ten times as fast as a chaser 

* i^-in a Lathe. Highest award of 

" ■ American Institute, 1869 & 1874. 
Wood & Light Machine Co., Worcester, Mass. 
make all kmds of Iron Working Machir.pry. 
Also, Shafting, Pulleys, &c 



SPARE THE CROTON <fc SATE THE COST. 

Driven or Tube Wells 

furnished to large consumers of Croton and Rldgewood 
Water. WM.D. ANDREWS* BRO., 414 WaterSf.,N.T 
whooontrol the patent f orGreen 's American Driven Well . 



w- Be Suee akd Get the GENUINE. _«H 
The Centennial Prize Medal and Diploma of Merit have 



been awarded for 



H.W. JOHNS' PATENT. 



Materials ^ 



ASBESTOS HOOFING. 
ASBESTOS PAINTS. 
ASBESTOS STEAM-PIPE AND BOILER 
COVERINGS. 
ASBESTOS STEAM PACKING. 
Fire-Proo! Palms anil Coatings. Cements for 
Steam-Joints, Acid and Gas Retorts, Leaky 
Roots, &c. Knot Paint, 
Sheathing and Lining: Felts. Asbestos Boards, 
Paper. Thread. Cloth, &c. 
These articles are ready for use, and can be easily sp- 
oiled by anyone. Send for Samples, Pamphlets, Price 
Lists, etc. 

H. W. JOHNS, 87 Maiden Lane,N.Y., 

Patentee and Manufacturer, Established 1858. 
Also for Sale by: Dowkis, Trainee & Co.. Boston, 
Mass. ; W. J. Glovee, Providence, R. I. ; S. W. Hemp- 
sted ft Co., Columbus, O.i T. S. ft A. J. kibkwood, 
Chicago, 111.; M. M. Buok ft Co., St. Louis, Mo.; H. 
Dudley Coleman ft Bbo., New Orleans, La.; J. M. 
Thompson & Co., San Francisco, Cal. 



$984 



Made by one Agent In 57 days. 13 new 
articles. Samples free. Address, 
C M. UNDWTOH, CtalCaasro. 



S 1 7.40 for S5.00.-New Novelties, 
Jewelry, Chromos, New Style Stationery Packages, ftc. 
Address NAT. NOV. CO., 400 Chestnut St., Pbllad., Pa. 



$3 



WATCHES. Cheapest In the known 
world. Oamp/e wrtUh and outfit free to AfjenU. 

For terms address COULTEK& CO .Chicago 



"uuiti, njucajunat w \JKtuini* od li mum ". 

say: " Weprefervour Wheels to any we have used.' 
L. V. EMERT WHEEL CO., WelSBDOrt. Pa. 



TVio fPnll flnt-Q I Prize Picture sent free! An 
ILltJ lUll-udliCi Ingenious gem! 90 obtects to 
And! Address, with stamp. E. C. ABBEY, Buffalo .N.Y 



The H O A O L E Y 
PORTABLE STEAM ENGINE.^ 
WITH AUTOMATICAL CUT-OFF REGULATOR 

A'ViU BAI.ANCFD VALVE. 

THE BEST.^MOST ECONOMICAL ENGINE MADE' 

; strJO FOR c t ** c ty L a r . \ 

TheJ.C.HOADLEY CO. LAWRENCE. MASS. ; 



LEHIGH EMERY WHEELS. 

L SHOVEL CO., Bethlehem, Pa., say: " We have 
thoroughly tested your Wheel, and think there is none 
to equal It." L.V. EMEKY WHEEL CO.,Wel88port,l'a. 



IT PAYS to sell our Rubber Hand Printing Stamps 
Terms free G. A. HARPER ft BRO., Cleveland, O. 



SHAFTSPULLEYSHANGERS 
COUPLINGS ETC. 



n btock, and for Bale by 

WILLIAM SELLERS ft CO. 
Philadelphia, and 79 Liberty St., New York. 
Price lists and pamphlets on application. 




BARNES 

Foot Power 
MACHINERY. 

I O INVALUABLE MACHINES 
I yj for Mechanics and Amateurs. 
Also Fancy Woods and Designs. 
Send for 48 page Illustrated Cata~ 
logue Free. 

W. F. ft JOHN BARNES, 

ROCKFOBD. 

Winnebago Co. Ills. 



The fact that this shafting nas 75 per cent greater 
strength, a finer finish, and Is truer to gage, than any 
other In use, renders It undoubtedly the most economical. 
We are also the sole manufacturers of the Celebrated 
Collins' Pat. Couflih&, and furnish Pulleys, Hangers, 
etc. , of the most approved styles. Prlcellst mailed on 
application to JON K8 ft LAUGHL1N8, 

rr*-; Try Street, aid and 8rd Avenaes, Pittsburgh, Pa. 
TOO S. Canal Street. Chicago, 111. , and Mhwaukle, WIb. 
VBtocks of this shafting in store and for sale by 
FULLER, DANA, ft FITZ, Boston, Mass 
Bin. PLACIt * CO . 121 Chambers St.. N. Y, 



Todd & Rafferty Machine Go. 

MANUFACTURERS OF 
The celebrated Greene Variable Cut-Off Engine, Lowe's 
Patent Tubular and Flue Boilers, Plain Slide Valve Sta- 
tionary, Hoisting, and Portable Engines. Boilers of all 
kinds. Steam Pomps, Mill Gearing, Shafting, ftc, Bilk, 
Tow Oakum, Bagging .Rope, Flax.and Hemp Machinery. 
Agents for the New Haven Manufacturing Co.'s Machin- 
ist's Tools, for Judson's Governors and Stop Valves, 
Sturtevant Blowers, and Differential Pulley-Blocks. 
WAREROOM8; 68 LIBERTY STREET, NBW YORK. 
WORKS. PATERSON, NEW JER8KY. 



Lathes, Planers, Simpers, Drills, 

Gear & Bolt Camera dec «. GOTJLD.Newark, N. J. 



dbonrv fob best pianos in the world 

qp^t/l/s —In use all over the U. S. in over 900 
towns by persons you will find in our Illustrated Circu- 
lar, probaWy residents of your own place, or very near, 
where you can try our pianos. Genuine Rosewood- 
overstrung— full iron plate— Hi octaves— Agraffe— and 
possessing every Improvement known, and warranted 5 
y ears by a responsible incorporated Manufacturing Co . , 
referring by permission to the Chemical National Bank, 
New York City, by far the strongest bank In America. 
Pianos Bent everywhere on trial. We have no agents. 
Send for Illustrated Circular giving full particulars. 
Address UNITED STATES PIANO COMPANY, 

810 Broadway, New York. 



I A IlICO canmakeKaday.lnthelrowncltyortown. 
LAUICO Address ELLIS M'F'G Co.. Waltham.Ms. 



PERFECT 

NEWSPAPER FILE. 

:o: 

The Koch Patent File, for preserving newspapers, 
magazines, and pamphlets, has been recently improved 
and price reduced. Subscribers to the Bo mnn o Am- 
beican and Sctxhtefto AMEBiOAir SvPFLamarjrr can be 
supplied tor the low price of (1.90 by mall, or (1.25 at the 
office of this paper. Heavy board sides: Inscription 
"SCIENTIFIC AMERICAN," in gilt. Necessary for 
every one who wishes to preserve the paper. 

Address 

MTJNN ft CO., 

Publishers fkUJBTlfio Annuo'-. 



HieCJoTint's Patent 
MACHINISTS' TOOLS. 

Reduced Prices. 

Set Iron Dogs, «to2In * 9.60 

" jl"4" 112.00 

" Bteel " «"2" |«.35 

" " " %'i" »13.00 

Iron ft Steel Clamps, Die Dogs.Clamn DogB, Vice Clamps, 
Expanding Mandrels, &c. Send for latest Price List to 
C. W. LE COUNT. South Norwalk. Conn. 



CINCH 



AUCHlfBXV-. 

Woodirortlt Pinners nnd Matcliers, 

I Daniels * Dimension Pinners, L'uiver-I 

snl Wood Workers, Band * Circular 

Regans, Rippimr. Edgrlna; * Cross- 

Cntilnsr Saws, Moldinar. IWortislns; andl 

I Tenonlns; IWaehlnes, Band A Moral 1 f 

I Saws, d'arvins;. Boring-, Minplng-, Fries- 1 

Ins; c% Hand Papering; Ifaclilnes, Wood 

liatlies A IWaehinery Tor Fnrniture. 

Car, Wheel <fc Asrlcaltnral Shops. 

Superior to any in use. Prices reduced .to suit the times. 



Steel Castings. 

From a to 10,000 lbs. weight. An Invaluable substitute 
for expensive forglngs, or for malleable Iron castings re- 
quiring great strength. Send for circular and price list 
to CHESTER STEEL CASTING COMPANY, EVE- 
LINA STREET, PHILADELPHIA. PA. 



AGENTS. 



Investigate the merits of The Illustrated 
Weekly before determining upon your 
work, for this fall and winter. The com- 
bination for this season surpasses anything heretofore 
attempted. Terms sent free on application. Ad 'ivbs 
CHAS. CL.UCAS & CO.. 14 Warren St X. V. 



Planing & Matclring. 



Moulding, Re-sawlng, and Tenoning Machines. Scroi 
Sawaand General Wood- Working Machinery. 
JOHN B SCHENCK'S SONS S Matteawan.N. T. 



wneral Wood- Working Machinery. 

Matteawan.N. _. 
lBlLioertvSt.. N. t. cltv. 



Send for Catalogue 



$39 



Each 'week to Apcnts. Goods Staple. 10.000 
testimonials recelvcd/rerniR liberHl. Par- 
ticulars lree. J. Worth &Co.St.Louls,Mo. 



^/ X XI9 sMacninery. 

OTIS, BROS, ct CO. 

NO. 348 BROADWAY, cJEff /ORE 



LEHIGH EMERY WHEELS 



& 



SUSQUEHANNA IRON WORKS say, " Tour Wheels 
Ive us full satisfaction." L. V. EMERY WHEEL 
iO., Welssport, Pa. Send for circular. 



Brainard Milling Machines sjj'ft" 

Universal Milling Machines from tBOO upwards ; Brown's 
Patent Screw Machines, ftc, ftc. Address BRALNABD 
M. M. CO., 1S1 Milk St., Boston, Mass., 
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91-00 a line. 
TO oeni 



Inside Face ........ 93 cent, a line. 

Engravings may head advertisements at the tame rate 
per line, by measurement, at the letter press. Ad- 
vertisements must be received at publication office as 
early as Friday morning to appear in next issue. 



fXTPT) A T7"PD In Photo-Belief Wanted. Addrega 
da Ulla V a Di A. T., box 880, Westfleld.Mass. 



Tube Cleaners msr^SS^ 

tionax Stekl Tube ClbaksbCo., 814 E. 9th St., N. i". 



A Patent nigh Steam Gage and Low Water Alarm. The 
patent covers four valuable claims, which have been 
thoroughly tested and endorsed by the highest authority 
in America. The entire United States or separate States 
will be sold, as may be desired. For farther informa- 
tion, address W. S. BELT, Patentee. 

Cincinnati, Ohio. 



Brayton Beady Motor. 

It baa no boiler. Is safe, economical, started by any 
one In one minute, occupies small space, and gives an 
unsurpassed steady, reliable power. Address 

Penna. Ready Motor Co., 

132 N. 3d St., Philadelphia, Fa. 



NOTICE. 

The public are cautioned against constructing, selling, 
or using any screw machinery employing the Inventions 
or Improvements described In the following letters pat- 
ent of the United States: 

Letters Patent No. 42,766, for Improvements In ma- 
chinery for cutting threads upon wood and other screws, 
granted to fl. A. Harvey, May 17, 1864. 

Letters Patent No. 42,768, for Improvement In ma- 
chinery for nlcKlng the heads of wood screws, granted 
to H. A. Harvey, May 17. 1864 . 

AMEKIGAN SCREW COMPANY. 



ALL THE LOFTS AND PART OF THE FIRST 

floor and basement corner Center, Canal, and Walker 
St., now occupied as a Billiard Manufactory and Sales 
Room . Power furnished, if desired. Light on all sides. 
One of the best locations In New York for Manufac- 
turing, and central for a Sales Warehouse. For further 
nformatlon, apply to office Scientific American. 



I f\>f\ W SO Best Selling articles in the World 
Ls.\»r ^s>>r IV One Sample free, and an order good 
for H5.00. ATKE860N A CO., 2 Clinton PUce. N. Y. 




The Standard-Best Stock-Finest Finiah- 

MAXTJFAOTUBED ONLY BY 

D. ARTHUR BROWN & CO. FUhervlUe, N.H. 




[ESTABLISHED 1846.] 



Nunn & Co.'sPatent Offices. 



The Oldest Agency tor Solleltlu* Patent* la the 
United 



TSIBTI TSARS' BZFER1BX0*. 

MORE PATENTS have been secured through this 
agency, at borne and abroad, tban through any other in 
tbe world. 

Tbey employ as their assistants a corps of the most ex- 
perienced men as examiners, specification writers, and 
draftsmen that can be found, many of whom have been 
selected from tbe ranks of the Patent Office. 

SIXTY THOUSAND Inventors have availed them- 
selves of Hunn A Co. *s services In exMnlnlag their In- 
ventions and procuring their patents. 

MUNN A CO., in connection with tbe publication of 
tbe SCIENTIFIC AMERICAN, continue to examine in- 
ventions, confer with Inventors, prepare drawings, spe- 
cifications, and assignments, attend to filing appl cations 
nl tbe Patent Office, paying the government fees, and 
watcb each case step by step while pending before the ex- 
aminer. This Is done through their branch office, corner 
F and 7th streets, Washington. They also prepare and 
file caveats, procure design patents, trademarks, and re- 
issues, attend to rejected cases (prepared by the Inventor 
or other attorneys), procure copyright., attend to Inter- 
ferences, give written opinions on matters of Infringe- 
ment, furnish copies of patents, and, In fact, attend to 
every branch of patent business both In this and In for- 
eign countries. 

A special notice la made In the SCIENTIFIC AMERI- 
CAN of all Inventions patented through this agency ,wlth 
the name and res dence of tbe patentee. Patents are of- 
ten sold. In part or whole, to persons attracted to the In- 
vention oy such notice. 

Patents obtained In Canada, England, France, Belgium, 
Germany, Russia, Prussia, Spal , Portugal, the British 
Colonies, and all other countries where patents are 
granted, at prices greatly reduced from former rates. 
Send for pamphlet pertaining specially to forelgnpatents, 
wblch states tbe cost, time gran ted, and the requirements 
for each country. 

Cople. at Patent*. 

Persons desiring any patent Issued from 1886 to Novem- 
ber 26, 1867, can be supplied with official copies at rea- 
sonable cost, the price depending upon the extent of 
drawings and length of specifications. 

Any patent Issued s nee November 27, ISfl, at which 
time the Patent Office commenced printing the drawings 
and specifications, may be had by remitting to this of- 
fice |l. 

A copy of the claims of any patent Issued since UN will 
be furnished for |l. 

Whenorderlng copies, please to remit for the same as 
above, and state name of patentee, title of Invention, 
and date of patent. 

A pamphlet containing full directions for obtaining 
United States patents sent free. A handsomely 
bound Reference Book, gilt edges, contains 140 pages 
and many engravings and tables Important to every pat- 
entee and mechanic, and Is a useful handbook of refu- 
ence for everybody. Price 25 cents, mulled free. 
Address 

Kumr * co., 

Publishers SCDtNTI 1C AMERICAN, 

37 Park Bow, N.Y. 

BRANCH OPFICE— Corner of F and 7th street* , 
Wash ngton, D. C. 
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For 1877. 

THIRTY-SECOND YEAR. 



Only $3.20 a Tear, including Postage. Weekly. 52 Numbers a Year. 



This Widely Circulated and splendidly Il- 
lustrated paper is published weekly. Every number 
contains sixteen pages of useful information, and a large 
number of original engravings of new inventions and 
discoveries, representing Engineering Works, Steam 
Machinery, New Inventions, Novelties in Mechanics, 
Manufactures, Chemistry, Electricity, Telegraphy, Pho- 
tography, Architecture, Agriculture, Horticulture, etc. 

Mechanics find in The Scientific American the 
latest and most valuable information concerning their 
various trades, and details of all the latest and best im- 
provements in machinery, tools, and processes, together 
with such useful knowledge as will tend to dignify their 
occupations and lighten their labors. 

Inventors find in The Scientific American all 
necessary instructions how to secure Letters-Patent for 
their inventions ; excellent illustrations and descrip- 
tions of the best inventions made in this country and 
in Europe ;-an official list of all Patents granted weekly 
at Washington, with numerous explanatory notes ; dis- 
cussions of questions concerning the Patent laws of the 
United States, reports of trials in court, etc. 

Manufacturers find in The Scientific Ameri- 
can illustrated articles descriptive of the most recently 
invented machines used in various manufacturing op- 
erations, the different processes being lucidly described; 
engravings of new ornamental designs ; practical recipes 
of much value. 

Engineers find in The Scientific American 
valuable descriptions of all the best inventions connect- 
ed with Steam, Railroad, Marine, and Mechanical En- 
gineering ; together with a faithful record of the pro- 
gress of science "in all these departments, both at home 
and abroad. 

Chemists find in The Scientific American de- 
tails of recent discoveries made in Chemistry, and arti- 
cles on the application of chemical science in all the 
useful arts. 

Agriculturists and Horticulturists find 
in The Scientific American engravings and descrip- 
tions of the best and most approved Farm Implements ; 
valuable information on matters relating to Floriculture ; 



the latest and best illustrations of New Ornamental 
Plants, for the house, lawn, or garden. 

All Classes of Readers find in The Scienti- 
fic American a popular resum€ of the best scientific 
information of the day ; and it is the aim of the pub- 
lishers to present it in an attractive form, avoiding as 
much as possible abstruse terms. To every intelligent 
mind, this journal affords a constant supply of instruc- 
tive reading. 

Remember, The Scientific American is a week- 
ly paper — fifty-two numbers a year — and every number 
contains as much information as many of the publica- 
tions that are issued monthly. 

The Scientific American should have a place 
in every Family, Library, Study, Office, and Counting- 
room ; in every Reading-room, College, Academy, and 
School. A year's numbers contain 832 pages and several 
hundred engravings. Thousands of volumes are pre- 
served for binding and reference. The practical recipes 
are well worth ten times the subscription price. As ah 
instructor and educator The Scientific American has 
no equal. It is promotive of knowledge and progress 
in every community where it circulates. ' 

Terms of Subscription.— One copy of The 
Scientific American will be sent for one year — 52 
numbers — postage prepaid, to any subscriber in the 
United States or Canada, on receipt of three dol- 
lars and twenty cents by the publishers ; six 
months, $1.60 ; three months, ji.oo. 

Clubs. — One extra copy of The Scientific 
American will be supplied gratis for every club 0/ 'five 
subscribers at $3.20 each ; additional copies at same 
proportionate rate. Postage prepaid. 

One copy of The Scientific American and one copy 
of The Scientific American Supplement will be sent 
for one year, postage prepaid, to any subscriber in the 
United States or Canada, on receipt of seven dollars** 
by the publishers. 

The safest way to remit is by Postal-Order, Draft, or 
Express. Money carefully placed inside of envelopes, 
securely sealed, and correctly addressed, seldom goes 
astray, but is at the sender's risk. Address all letters 
and make all orders, drafts, etc., payable to 



MUNN & CO.. 37 Park Row, New-York. 




SUPPLEMENT. 

$5 a Tear by Mail, post-paid. Send 10 Gents for Specimen Copy. 

The Scientific American Supplement is a large and splendid periodical, issued every week. 
Each number contains sixteen large quarto pages, profusely illustrated with engravings. 
Fifty-two numbers a year. Uniform in size with the Scientific American. 
The Supplement is, however, separately paged, distinctive in charac- 
ter, and forms a most valuable independent publication. 

The Contents off the SCIENTIFIC AMERICAN SUPPLEMENT for the year 1877 will embrace a very wide range. 

covering the most recent and valuable papers by eminent writers In all the principal 

departments off Science and Useful Knowledge, to wit: 

7. Sural and Household Economy.— The Latest Informa- 
tion concerning Building Materials, New and Valua- 
ble Recipes, and a great variety of Miscellaneous 
Information pertaining to Rural and Household 
affairs, with engravings. 

8. Materia Holloa, Therapeutics, Hygiene Exhibiting the 

progress of Medical Science in various branches, 
New Medicinal Preparations, New Health Appli- 
ances, and much Interesting Information. 

9. Hatnral History and Zoology.— The Latest Investiga- 
tions, Discoveries, and most Interesting Information 
in this department of Science. 

10 and 11. Meteorology, Terrestrial Phyiioi, Geography.— 
Accounts of Interesting Atmospheric and Terrestrial 
Phenomena, Travels, Explorations, and Discoveries, 
etc. 

12. Geology And Mineralogy.— The Latest and most Inter- 
esting Geological Investigations and Reports, and 
New Discoveries. 

13. Astronomy- — Recent Interesting Discoveries and In- 
formation, with Reports of Astronomical Phenomena, 
Progress, New Instruments, etc. 

TEBHS : — Scientific American Supplement, one year, post- 
paid, $5.00. One copy of Scientific American and 
one copy of Scientific American Supplement, one 
year, post-paid, I7.00. CLUBS. — One extra copy oi 
the Supplement will be supplied gratis /or every 
club of five Supplement subscribers at $5.00 each. 

All the back numbers of the Supplement, from the 
commencement, January 1, 1876, can be had. Price, 
zo cents each. 



1. Chemistry and Metallurgy.— Embracing New Chemical 
Discoveries, Improvements, and Processes, with en- 
gravings. New Processes of Working Iron, Steel, 
Lead, Copper, Gold, Silver, and the Various Metals, 
with engravings of New Apparatus, New Informa- 
tion, etc. 

2. Mechanics and Engineering.— The latest and best papers 
upon Steam Engineering, Railway Engineering, Min- 
ing, and Civil Engineering, Mill Work, Textile Indus- 
try, with engravings and working drawings. 

3. Electricity, Light, Heat, Sound.— Latest Improvements 
in Telegraphy, Telegraph Engineering ; Improve- 
ments in Galvanic Batteries, Electric Engines, New 
and Useful Applications of Electricity in the Arts, 
with engravings. 

1. Architecture.— Examples of the best New Structures, 
with details and drawings. 

6. Technology. — New and Useful Inventions and Discov- 
eries relating to THE ARTS : Improvements in Pho- 
tography, Printing, New Implements, New Machin- 
ery, New Processes, New Recipes, Improvements 
pertaining to Textile Industry, Weaving, Dyeing, 
Coloring, New Industrial Products, Animal, Vegeta- 
ble, and Mineral— with engravings. 

6. Agrioulture, Botany, and Horticulture.— New and Use- 
ful Information in all branches of Agriculture. Des- 
criptions of New Plants, Trees, Shrubs, and Flowers, 
New.Useful, and Interesting Facts in relation to Cul- 
tivation, Propagation— wi th engravings. 



THE TANITE CO., 
STROUDSBURG, PA. 

EMERY WHEELS AND GRINDERS. 

GEO. PLACE, Gen'l Agent for N.Y. city and State. 



BOGARDUS* PATENT UNIVERSAL ECCEN- 
TRIC MILLS— For grinding Bones, Ores, Sand, Old 
Crucibles, Fire Clay, Guanos, Oil Cake, Feed, Corn, 
Com and Cob, Tobacco, Snuff, Sugar, Salts, Boot. 
Spices, Coffee, Cocoanut, Flaxseed, Asbestos, Mica 
etc.. and whatever cannot be ground by other mills 
Also for Faints, Printers' Inks, Paste Blacking, etc. 
JOHN W. THOMSON, successor to JAMBS BOGAK- 
DUS, comer of Wn to and Kim St.. , New Ton. 
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DAMPER BYlfllTl AST) LEVERS 1 

REGULATORS JSXlO J, GAGE COCKS, 

MURKILL cV MMORBt, 44 HolUday St.. Ball' 



HARTFORD 

STEAM BOILER 

Inspection & Insurance 

COMPANY. 
w. b. mrtui, T. Prai 1. 1 ALLEi, Prtfi 

I. B. PERCE, 3KT. 



JTyrOmOWrS, Ovens.HotBlastPlpes, 

Boiler Flues. Super-Heated Steam, OH Stills, ftc. 

HENRY W. BULKLEY. Sole Manufacturer. 

lit Broadway, New York. 



tW Fir* Premium ahead of Allot Centennial, Hand and Belf-Jnking. 

■vmTO I^**>TTUl£ /'Tj» Off Save Honey! Do 

OWN « «S-fi*I vMtWQ « m °™ sdwrtkln j 

«±J» L~\ Press for cards, labels, envelopes, etc. Large 

~ J siuaf or large work. Anybody can work them, 

. I have good pastime for spare hoars, and can 

^/sut» money by taking In. small jobs. 

have much fun and make money 

very fast at printing cards, etc., 

Send two stamps for catalogue. 




fXtyfef'SSFt'* 5 '^ -'• ^ Send two stamps 

W Pr**" •**>•» to Mfrs, KELSEY A CO. Merlden, Corns 



Machinists' Tools. 

Niwand IXFBOY3D Pattkehs, 
Send for new illustrated catalogue. 

Lathes, Planers, Drills. &c. 

NEW HAVBN AIANTJFACTURING CO. 

New Haven. Conn. 



ROCK DRILLING MACHINES 
AIR COMPRESSORS. 

MANUFACTURED BY BuRLEIChRokDrUL C . 
SEND FOR PAMPHLET. FITCHBURG MASS. 



PORTLAND CEMENT 

ROMAN * KBENB'B. For Walk., Cisterns. Founda- 
Hons,8tables,Cellars,Brldges,ReBervolrs.Brewerles.etc. 
Remit 10 cent, for Practical Treatise on Cements. 
S. L. HnmuT A Co., 16 South St., New York. 
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Mill Furnishiiig'Works 

are tbe largest In the United Statef? They make Burr 
Millstones, Portable Mills, Smut Machines Packers, Mill 
Picks, Water Wheels, Pulleys and Gearing, specially 
adapted to flour mills. Bend for Catalogue. 

J. T. NOTE ft SON, Buflalo, N. Y. 



Portland and Keene's Cement, 

From the best London Manufacturers. For sale by 1 1 

JAMBS BRAND, 85 Beekman St., New York. 

A Practical Treatise on Cement furnished for 115 cents. 
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Niagara 
Steam Pu m p Works 

Established 1836. 

CHARL BS B. HABDIOK, 
Ha 1*3 Adams Stroot. 
HR.IOKI.Y1i. W. 



PUNCHING ^ address THE STlLEB 

n .A. 1 ?T l iie>n>a A PARKER PRESS CO., 
DE0F PRESSES, inroniown, go™. 



For the Beat and Cheap. 
. address THE STILES 



TOKIsBCTliaj^^| k ^TSl-I«tS. AND 

BATTERIES, CHEMICAL , AND MATERIALS, In 
set. or single, with Books of Instruction for Nickel, 
Gold, andBllver Plating. THOMAS HALL, Manufac- 
turing Electrician, 19 Bromfleld Street, Boston, Mass, 
Illustrated Catalogue sent free. 



ILL STONE DIAMOND DRESSING MA- 
CHINES. Simple, effective, and durable. Also, 
isuuond-polnted tools for truelng Emery Wheels, Grind- 
stones , Chilled ron, and PaperCalender RollB, and other 
mechanical purposes. Also. Diamond Tools, Saws, and 
Drillsmadefoorder. J. DICKINSON. 64Nassan8t.,N.Y. 



HON-COHBBSTIBLE BTZAK B0ILEB * PIPS 

COVERING- 

WITH "AIRS PACK" IKEPROVElTIErTT. 

Saves 10 to 30 per cent. CHALMERS SFENCB CO., 
Foot B. HliBt.. N. Y. ; UOa N. Jnd St.. St. Louis, Mo. 



DUC'B IMPROVED 
PATENT ELEVATOR BUCKET, 

For Brewer., Flour Mills, Grain 
Elevators, Sugar Reflners, ofce. 

These buckets are made of tbe best char- 
coal stamping Iron, and are warranted to 
outwear six of the "old style buckets." 
The cost Is about the same. Address 

T. F. ROWLAND, Brooklyn, E. D., N.Y. 
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Working Models 



And Experimental Machine 
order by J. F. ■=" 



Metal or Wood, made to 
IE, 63 Center St., N. Y. 



Address, MUNN & CO., Publishers, 37 Park Row, New-York. 
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